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-TP-Aero 


protects your motor 


any country 

bucking Strong headwinds 


free— 



-TP- Aero, the Original and only all paraffin 
l)ase ZKRO POUR TEST oil, wiU keep its 
fluid ily a# Imv as 40 ilegrre.c heloic zero. This 
is a straiiiiht run and not a blended or 
compounded oil. lls wax free fealtira is rc- 
s|ic)iisil)lr for ils low cidd le.sl us well as ils oiil- 
siamling fluidity at extremely low tempera- 
tures. It also holds its viscosity at extremely 
high motor temperatures. It is an entirely 
new oil, made especially for aircraft motors. 
If your dealer cannot supply you^dvise us. 

t Hair IrirJ -Tf~ Aere Rockrr Am lutncant. J T 
Ink cold Ifil purr pora§m ha^r minrrjl oil pioducl? j 


Texas Pacific Coal & Oil Co, 
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THANK YOU /or 


.AVIATION 



W HEREVER IT 
flies, the tri- 
color star of The 
Gletm L. Martin Com- 
pany signifies to the ex- 
perienced observer en- 
gineering supremacy, 
fine workmanship and 
unremitting care or— in 
one word— depend- 
ability. 


THE GLENN L. MARTIN 
COMPANY 

Buildm of Quality Aircraft since 
B,\LTIMORE, MARVI.ANI) 
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^eur 

STANDARD 

AIRCRAFT CORR 
PATERS OlV, IV. J. 


F pilots call New Standards (juali- 
ty airplanes. ..and that means... 
..unusual strength of ccnstrnction, 
instant action in ccnti'cl, maneuver- 
•abilily, dependability, quicktake- 
oft, slew landing' and comfort. 
Once flown -your choice forevei; 

Quality planes deserve (Quality distributors 
Maybe yourferi'itory isopen. Car you jyjalify? 


“THE NEW STANDARD IS THE TRUE STANDARD” 
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Avian 


AVKO AVIAN 
— the outstaiulmv import and traiiiin" 
plane of the world — is being put into 
production uiuler sole royalty rights 
in the United States with the trade- 
mark, Whittelsey Avian. 

Pending deliveries of Whittelsey 
Avian, the imported Avro Avian will 
be available for purchase during 
March and April. 

sportsmen and 
'Jfy^rs hail the arrival of the 
Wint^^;LSEY AVIAN. 

Safest — most dcp?t»d£^le — easiest to 


AVIATION 
March 9, 1929 


70S 


arrives in America.^ 



lly, this famous sport plane bolds 
the following records: 

First solo flight, England to Aus- 
tralia.. ..Fastest time, England to 
Australia.... Longest solo flight 
ever made....Longest solo flight 
an American woman....Long- 
eswHg^ ever made in a light 
ae^oplaneT^^s^^test time, Eng- 
land to India.... Fiv^^non-stop 
flight, London to Rome. 

The Whittelsey Avian will be a dupli 
cate of the English Avro Avian — to 
.sell at the popular price of $4995. 
(Flyaway or f.o.b. Bridgeport, Conn.) 


* Air Associates, Inc., have beeu appointed die 
liters for the New York zone and have dei 
Hirating planes at their hangar at Cui 


National distribution of the 
^“*^WhiUelsey Avian is planned, and 
urraiigenieiits for re|>reseMtatioii in 
leading aviation centers throughout 
the country are being made- 
interested and responsible parties are 
invited to write for full iiiforiualion 
regarding distributorships to : 

THE WHITTELSEY 
MANUFACTURING COMPANY 

(Formtrly \lhiUcUe3B0i1l Company) 
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BENDIX wheels and brakes 


are standard on the 
Stearman Models 68 and 86 


How a plane handles in the air is one thing . . . 
how it maneuvers on the ground, when start- 
ing, and when landing, is quite another. 

The first depends on many engineering fac- 
tors. But the second depends largely upon 
wheels and brakes. It is here that Bendix 
excels, Bendix equipment being standard 
\vith all the leading manufacturers. 

Stearman is one of these. The success of 
Stearman Models 68 and 86 is partly due to 
Bendix wheels and brakes, unfailing safety 
equipment— the standard of the industry. 

BENDIX BRAKE COMPANY 

General Offcei anJ Plant: South Bend, Indiana 
DivUioD of Bendix Corporation, Chicago 


Adopted on: 

ADVANCE WACO ■'10" 
BOEING SCOUT 
RUHl. AtRSF.DAN 
CONSOLIDATED COURIER 
CUR'nSS FALCON 
CURTISS TRAINING 



MARTIN NAVY BOMBER 
RYAN BROUGHAM 
STEARMAN 6E-ga 
TRAVELAIR CLOSED CABIN 
VOUOHT CORSAIR 


BENDIX 0 BRAKES 

FOR safety 


AVIATION 
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Look to Goodyear 

Goodyear makes everything in ni liber for the 
airplane. Perhaps, in designing, or building, 
or operating planes you have a suggestion 
for something else Goodyear might make, 
or help to make, to improve aircraft. 

Put it up to Goodyear. A large, capable and 
experienced organization will give you as- 
sistance in design and manufacture. For 
Goodyearwants todo everything within the 
power of the world’s greatest rubber com- 
pany to assist the development and perfec- 
tion of aircraft. 

Remember, too, that Goodyear has compiled 
most complete, authentic, and valuable data 
on airplane tires. And Goodyear renders in- 
ternational service through Goodyear dis- 
tributing stations everywhere. 

No matter what your problem, put it up to 
Goodyear. Just write, wire, telephone or 
come personally. 

/iaviiaulics Depar!ment 
Goodyear, Akrox, Ohio, 

OR Los Angeles, California 
EVERYTHING IN RUBBER FOR THE AIRPLANE 


THANK you fer mnlinlto 
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7eKN( 


ADEQUATE 


ENGINEERING 


■pROM providing a maximum 
L of comfort and convenience 
for passengers right down to the 
last little detail of simplifying 
maintenance and inspection the 
KN-lhashadthcadvantagcofan 
engineering staff of established 
reputation and long experience. 
You will be delighted and sur- 
prised by many of its unique fea- 
tures — plywood covered wings 
— the detachable power plant 
unit — the hundred and one little 
details that mark it at once as an 
outstanding design built by an 

quality and knows how to pro- 
duce it. 
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NEW!— Through and Through! 

‘^An unequaled bad-weather ship,” say veteran pilots 
of the new Ryan Brougham for Six 


—And a fair weather ship beyond comparison, 
Coo — is this new Brougham, cKe most beautiful 
ship and the greatest performer Ryan ever built. 
The new Ryan represents the happy medium — 
speed, stability, manetivetability, and now per- 
fected coachwork design puts it in a class with the 
finest motor cars. 

''Inhfrent stabilih" is no longer an empty phrase. 
It is the verdict of every pilot who has rfown this 
brilliant ship. “Hands ofr ’ flight is now common- 
place -here is a ship which, properly balanced, 
will keep constant altitude at any engine speed . . . 
will recover automatically when the gun is cut . . . 
has directional stability, even at stalling speeds. 
“Red” Harrigan, Ryan Chief Test Pilot, will tell 
you — and show you — it is the best balanced ship in 
America today. Pull the nose high in a stall and 
you will experience no falling off. If conditions de- 
manded, this balanced ship could be flown and 
landed with the stick alone, or with only the rud- 
der and stabilizer. These vital qualities reach their 
biggest development in the Ryan. 


Exterior attractively paneled— interior in the best 
caste in coach design. Individual middle and con- 
trol seats . . . comfortable for cross country 
trips. New controls give an absolutely clean 
floor . . . nothing to jam or catch . . , easy brake 
control . . . the ultimate in comfort and security. 
This sure-winged Brougham is designed for first- 
class commercial air travel and is well adapted to 
special speed trips of business executives. It takes 
off faster and lands slower than any other plane of 
its type. The substantial performance given hv the 
B-3 mode! with the Wright J-5 motor is amplified 
to an astounding degree m the B-S model with the 
Wright J-6 motor. 

Created by a substantial company which built and 
sold more Whirlwind cabin ships in /gsS than any 
other maker. 

Ships of this new model are ready for early de- 
livery through Mahoney-Ryan distributors situ- 
ated at the leading airports throughout this coun- 
try and abroad. Illustrated four-color brochure 
giving full description will shortly be available to 
interested individuals and corporations. 


MAHONEY - RYAN AmCRAEE CORPN 


Anfllum, St. Lou's County 
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From Nos^ T//> to lail ^^heel . . . . 

Goodrich makes Every 
Rubber Product 



USED ON AN AIRPLANE 


F ew people realize just how many parts 
of an airplane are actually made of rub- 
ber. Goodrich makes over forty standard 
aviation rubber products ... it stocks the 
only complete line today. 

Among these are the famous Goodrich 
Silvertown pneumatic tires, sponge rubber tail 
wheels, streamline wind shields, shock ab- 
sorber cord, rings and discs, radiator hose, 
gasoline hose, air speed indicator tubing, floor 
matting pontoon hand hole covers, handle 
grips, grommets, cement, aeroboard, engine 
mounts, etc. 

All forty are alike in Goodrich standards of 
quality. You may buy Goodrich rubber prod- 
ucts from any Goodrich branch warehouse. 

Goodrich Rubber for Airplanes 


G OODhtCH has staked nut its 
field in aviation. The realm 
of heavier-shan-aircraft is its tone 
of endeavor. There Goodrich has 
tiioneered . . . there Goodrich has 
written airplane history. And there 
Goodrich flies with the leaders, 
with its products as far advanced 
over others as the modern airplane 
is advanced over the bi-plane of 
two decades ago. 

THE B. F. COODRICH RUBBER 
COMPANY, Akron, Ohio. EsI. 1870. 
Paoido Goodrich Rubber Company, Inc., 
Los Anieica, Calif. In Canada: Canadian 
Goodrich Rubber Co., Kitcheoer. Ool. 
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Oxweld 

when the others 
quit ...” 


A STUDENT engineer 
characterizes the above 
phrase as “my simplest way of 
expressing the reason for my 
choice of Oxweld equipment 
as being superior to others.” This 
young man had just completed his 
curricular requirement in oxy-acety- 
lene welding and cutting at a prominent 
engineering school. Ninety-two per cent 
of his classmates also chose Oxweld. 

There is a similar marked preference 
for Oxweld in industry. The reason is 
economic. Oxweld blowpipes, embody- 
ing the Oxweld low-pressure injector 
principle, give more welding, more cut- 
ting, more hours, months and years of 
operation. They carry on when the 
others quit. 

Reliable — Economical — Long-Lived 
Typically Oxweld 



OXWELD ACETYLENE COMPANY 
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C ITIES are awakening to the need for air- 
ports and real air terminals. While many 
landing fields may be found, there are but few 
modern airports in the United States today. 
The aeronautical future of a city depends upon 
wise guidance in providing adequate and 
proper airport facilities. 

With more than 10 years experience in all 
branches of the aviation industry, Austin offers 
the following: 

Complete Airport Service — preliminary 
surveys and reports, engineering surveys and 
studies, site selection. 

Design and Constl liction — grading, drain- 
age, lighting, all necessary airport buildings 
such as administration buildings, hangars, re- 
pair shops.etc. Also aircraft factory buildings. 
Ask for booklet, "Airports and Aviation BuildiTigs” 

THE AUSTIN COMPANY 

s and Builders ' Cleveland 


THANK TOO U 
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3CI NXI LLA 

Aicraft Magnetos 



Standard Eqidpment on 
Aircraft Motors 
Built by 

Wright Aeronautical Corp. 

Pratt & Whitney Aircraft Co. 

Curtiss Aeroplane & Motor Co. 
Warner Aircraft Corp. 

Kinner Airplane & Motor Co. 
Aircraft Engines Company 
Axelson Machine Company 
Brownback Motor Laboratories, Inc. 
American Cirrus Engines, Inc. 
Leblond Aircraft Corp. 

Lycoming Manufacturing Co. 
Continental Motors Corp. 

Kimball Aircraft Corp. 

Rocky Mt. Steel Products, Inc. 

Velie Motors Corp. 

Michigan Screw Company 


© DEPENDABILITY 
SIMPLICITY 

ACCESSIBILITY 

These magnetos can be obtained for 
engines of from one to 
eighteen cylinders 




aviation 
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More power 
to the wings 
of the world 


WRIGHT 


The first 
in flying 

Jersey, U. S. A. 


'wider range 
s/ WHIRLWINDS 
to spread a •wider 
confidence! 


More chan everWrighcWhirlwind 
Engines ollct to forward-looking 
plane manufacturers increasingly 
greater possibilities for larger sales 
and sounder satisfaction. 

In offering the famous Wright 
Whirlwind Engine in three power 
sizes, 150 H.P., 223 H.P. and 300 
H.P., with 94S component part in- 
terchangeability, the advantages se- 
cured to plane builders are obvious. 
Smaller inventory and shorter repair 
and overhaul periods in servicing 
become the "edge " upon whidi 
sales are consummated. 

To chose air-line operators who 
are alive to the possibilities chat Ue 
in the increased confidence, quicker 
public acceptance, faster turnover of 
revenue, shorter overhaul periods. 


Daily — Hourly the 
World Increasingly 
Responds to the Call 
of the Swift Ammes 
of the Air — with 
Confide, icehiSafrty! 


.\VI.\TION 
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Changing Terminology 

T MK N. C. funn of accident report which was 

illustrated in our issue of February 16 uses, as one 
of the classifications of the causes of accidents, the term 
tail spin. It is pointed out by one of our correspondents 
that it would have been better to have used the word 
stall. He points out that every tail spin is really the 
result of a stall and that this would have l>een the liciter 
word to use. 

As a matter of fact it is our belief that tail spins, with 
well clesignctl commercial planes, arc not such frequent 
causes of accidents as to deserve a separate classification. 
Manv commercial planes cannot be spun except by an 
expert pilot using all his power and full controls, and 
most commercial planes will come out of a spin imntedi- 
ately after the controls arc put in a neutral ;x)sition. 
Therefore accidents due to spinning with commercial 
planes will be rare. With military planes the spin prob- 
ably will long remain a sotirce of danger. 

With the improvement in the design of planes, how- 
ever, a distinction will have to lie made between stalling 
and what is commonly called "squashing.'' Stalling in 
old types of planes ine\itably resulted in a spin. In a 
modern design a real stall results in the plane pitching 
forward and remaining nose ]>ointed at the ground until 
it has regained sufficient flying speed to make the controls 
effective. If the ground gets in the way too soon there 
is a crack up. Planes are being developed, however, .so 
that they will not point their noses at the ground unless 
the controls are used very violently, and the jilane is put 
in a position where it must either whip nose down, or 
slip backward. These planes will settle on an even keel 
and with effective control even though they have gone far 
beyond the stalling point. If the ground meets them 
while they are still settling a crack up results which, 
though largely absorbed by the undercarriage, may pretty 
completely wa.sh nut the plane. The advance in the design 
of [ilanes evidently necessitates the use of a new termi- 
nology, and some letter word than "squashing" should he 
developed for the abilitv or disahilitv of settling rapidlv 
while on an even keel. ' 


A Double Lesson 

I T WAS to be expected that f.indbcrgh would flv again 
as soon as possible after his recent accident with Miss 
Morrow at Mexico City. Not only was the action char- 
acteristic of his sporting spirit but it wa.s also perfectly 
good psychology. Long years ago it was found that it 
was best to remount a horse after lieing thrown ami the 
same applies to a plane. 

The other lesson is that more attention should be paid 
to wheels and landing gears. Wheels come off as fre- 


quently as wheels and tires used to come off the early au- 
tomnhiles. The writer has seen one come off and has also 
licen up in a plane when one came off, and he can assure 
his readers that it is a most unpleasant sensation to be 
flying around knowing that the pilot must land on one 
wheel. Ultimately a substitute probably will be adopted 
for wheels as far as airplanes are concerned, but in the 
meantime mechanics and others should examine them care- 
fully from time to lime and make sure that everything is 
as it should he. 


Blind Flying Instruction 

F l.^'l^‘li blind through fog and cloud by day and by 
night ha.s devclo]Kd in thi.s country from the opera- 
tions of the air mail, and there is no doubt that more of it 
lias and is being done in this country than in any other 
IKirt of the world. .Knierican mail pilots taught themselves 
to fly by instruments, not because they wanted to, but be- 
cause they had to. and the development of the instruments 
and the use of them developed simultaneously. As a 
result of not having proper instruments when they learned 
originally, really old-time pilots, with the exception of 
mail iiilots, distrust their instruments, There are many 
very experienced pilots who even today cannot fly blind 
even with the best of instruments. They and many others 
consider flying blind as an art which can only be learned 
by long experience and by much flying under weather 
conditions that the exjierienced pilot of mature years is 
not willing to risk. 

To a certain extent this is true, but on the other liaiid 
the proper use of instruments can be demonstrated and 
even practiced without danger. -\iiy one who has taken 
the tests with the Ocker Meyer devices will realize that 
his .senses are not to lie trusted as much as are the in- 
struments. In the better schools of advance piloting in 
Kiirope there are dual control machines with a hood ar- 
ranged over the student's head so that he can see nothing 
but his instruments. The student is tlni.s forced to fly by 
instrument, yet at the same time there is no danger as the 
instructor can check mistakes. Even take-offs are prac- 
ticed with the pilot under a hood. It often lakes an ex- 
perienced pilot almost as long to fly by instrument with 
comfort and precision as it does for a novice to learn to 
fly at all. 

This hooded flying does not, of course, make an experi- 
enced blind flier any more than painting lessons make an 
artist, hut it does help. It would seem as if there might 
lie much value both to fliers and to a school in going 
further into the art of flying in thick and murky weather. 
Many pilots, of course, practice by flying through clouds 
when there is a reasonable ceiling between the clouds ami 
the earth, but this may be dangerous and is not to be 
recommended when carrying passengers. 
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1928 Airplane and Engine 


P roduetion 

By R. Sidney Bowen, Jr. 


I i ORDER to conduct a 1928 airplane and enpne sur- 
vey, which, believe it or not, has resulted in a 100 
per cent, return of questionnaires and can be taken as 
being 95 per cent, correct, it was necessary to submit to 
the request of several manufacturers and keep faith with 
them in the matter of refraining from publishing the 
production figures together with the name of each in- 
dividual manufacturer. Therefore, names will he omitted 
and we will deal exclusively with totals and percentages 
of various types of planes and engines for the country as 
a whole and also for different groups of states according 
to geographical location. Before carrjing on with this 



V of a Velie po-avred Mon 


o«pe. 


discourse on “facts and figures" the writer would like to 
express his appreciation and thanks for the splendid co- 
operation of the manufacturers, and the hope that, should 
they peruse this somewhat detailed report of last year's 
production, they will consider that we have "kept the 
faith,” and perhaps derive from it sufficient information 
of value as to make them willing to extent a similar 
amount of cooperation next year. 

And so to the task at hand. 

Commercial airplane production for 2928 was almost 
300 per cent, greater than commercial production for 1927. 
To be exact there were 3SS5 commercial planes produced 
in 1928 as against 1374 commercial planes manufactured 
in 1927. On the other hand, however, the gain of 1928 
military production over 1927 military production was 
less than 100 per cent. In 1927 there were 621 military 
planes produced and in 1928 the total was increased to 
1094. Thus, the grand total of all types produced in 1927 
was 1995 and the grand total for 1928 was 4979, or an 
increase of slightly over 225 per cent. 

Engine production figures must be confined to 1928 
alone, for, insofar as we have been able to find out, there 
are no exact figures on 1927 commercial and military en- 


gine production. In 1928, however, there were 2.526 com- 
mercial engines built, including about 100 rebuilt engines, 
and 2050 military engines built, including 600 rebuilt 
jobs. That makes the grand total of 4576 engines, or 
almost one engine for every airplane. A point of interest 
to be noted here is that there were about one and one 
half commercial airplanes built in 1928 for every com- 
mercial engine, whereas there were almost two military 
engines built in 1928 for every military plane. Engine 
production percentages figure out to be commercial engines 
55 per cent., and military engines 45 per cent. 

By classifying engine production according to horse- 
power we get the following production figures for 1928; 



It will be noted that the greatest number of commercial 
engines produced in 1928 were in the 50-150 hp. class. 
Of that number, which represents about 40 per cent, of 
the entire commercial production, at least 70 per cent, 
were engines designed for the replacing of the famous of 
0X5. Another item of interest is, that of 25 companies 
manufacturing commercial engines, four companies pro- 
duced 75 per cent, of the total production. There were 
five military engine manufacturers producing in 1928 and 
of that number one produced 36 per cent. With regard 
to commercial and military engine production according 
to states, it is worthy of mention that of 10 states in 
which commercial engines were manufactured, two states 



A Wright "H'hirhoiiid" engined Waco 10. 

fConnecticut and New Jersey) produced 56 per cent. 
And in five states where military engines were made, two 
slates (Illinois and New Jersey) produced 66 per cent, 
of the total. 

To go back to airplane production, it has not been 
mentioned as yet that of the total number of planes, both 
military and commercial, 78 per cent, were commercial 
craft and the remaining 22 per cent, military craft. 
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,\s tlicrc has been considciable discussion pro and con 
as to whether or not the trend of modern airplane design 
is toward the monoplane, perhaps the following may be 
of more tlian a little interest. 

In 1928 there were 2704 biplanes constructed, 114-1 
monoplanes, and 38 water craft, which includes 30 am- 
phibians an<l 8 flyingboat^. Figuring the percentages we 
get .696 for the Ijiiilancs, .295 for the mfiniiplancs and .009 
for the water craft. Thus it will be noted tluit there were 
over two biplanes made for every monoplatie. By classi- 
fying the biplanes and monoplanes according to type we 
get the following 1928 production figures : 





• \s the alxii'e table shows, the Icatling lypi; of plane from 
a production stainljxiint was liie single engined, open, bi- 
jilaiK-. The next in line was the single engined cabin 
monoplane, and the next the single engined open mono- 
pliiiie. Bringing the well-knnwii and much used percent- 
ages into play again we find that 69 per cent, of the total 
coninicrcia! production was claimed by the single engined 
njien biplane, and tluit 25 per cent of the total commercial 
production was made up of single engined cabin mono- 
planes. Thus it will be seen that for each plane of the 
leading monoplane type manulactnrcti there were almost 
three planes of the leading biplane type mamifactnre<l. 
Whatever that proves, if anything, is left to the opinion 
f>f the reader, lint before fnnning any opinion regarding 
type saic.s possibilities, etc., we suggest that the question 
of price be given due consideration. 

One item regarding the inannfarture of aircraft that 
has brought forth comment from the airmiiided anti 
unairminded alike, is tlic number of inanufactutrcrs listed 
as ^ing engaged in the art of producing airplanes. Our 
own files list some 18.1 companies. However, only 109 
of these actually produced one or more planes in 1928. 


That figure of 109 docs not of course include the various 
mergers that took place last year. Each subsidiary com- 
jiany has been regarded as a separate manufacturing 
orgauizatioii. 

The point of interest, though, is that although the 
number of actual producing companies is only 109, eleven 
of them proiliiced 76 per cent, of the entire commercial 
production for the year. There were but nine companies 
that produced military planes in 1928 and of that number 
two companies produced 48 per cent, of the military 


Two Stales Produce 42 Per Cent. 

,\s regards commercial and military production by 
states, it is of interest to note that of the 25 states in 
wliich commercial airplanes were manufactured, two states 
( Kansas and Ohio) produced 42 per cent And that in 
five states wlierc military planes were produced, one state 
( New York) produced 63 per cent, of the total number 
of military planes. 

Production figures and percentages for the various types 
of aircraft and engines according to the geographical 
location of tlie manufacturers may prove interesting for 
all those who may desire a “bird's eye” view of the United 
.States. Therefore we have endeavored to compile the 
following information. 

First it is necessary for us to designate the various 
States that are included under each territory grouping. 

The New England Group consists of Maine, Vermont. 
New Hampshire, ^^assachuselts, Connecticut and Rhode 
Island. 

The Middle Atlantic Group consists of New York, New 
ler.sev, Pcnn.sylvania, Maryland, Delaware and District of 
Cnliniihia. 

The South Atlantic Group consists ol Virginia, West 
\'irg!nia, Kentucky, Tennessee, North and South Caro- 
lina, George. Alainalxi, Mississippi, and Florida. 

T'hc Middle Western Group consists of Ohio, Indiana, 
Illinois. Michig.an, .and Wisconsin. 



Lefl\ A Travel Air biplane filled with a Warner "Scarab. " Right: A "Wasp” powered ought “Corsair." 
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Tlie South Western Group consists of I-ouisiaiia, Ar- 
kansas, ( )klahoma, Texas, New Mexico and Arizona. 

The Central Northwestern Group ccnisists of Minne- 
sota, Iowa, Missouri, Kansas. Nebraska, North and South 
Dakota, Colorado, WyomiiiE and Montana. 

And the Pacific Coast Group consists of California, 
Nevada, Utah, Idaho, Oregon and W’ashington. 

Taking biplane production figures we Imve the follow- 



.\s will be noted fruiii the above table the Central North 
Western Group is far in the lead in the total iiuniltcr of 
biplanes produced. W'ithout revealing any state secret 
we might make mention of the fact that Colorado ami 
Kansas were largely responsible for that ligiirc of 1518 

The monoplane figures may piuve to be ei|iially inter- 
esting, and are as follows; 



New England was not in the running as regards the 
production of monoplanes, and the liluc rihbon went to 



/111 0X5 powered Amcrieuu liniilc hiplanc. 


the Middle Western Group, The states of Illinois, ^Iichi- 
gaii and Missouri played a most active jiart in making ;i 
total figure of 459 for that group. 

The flying boat figures prove to be few and fur between, 
gec^raphically speaking. Tliey are as follows; 
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The same remarks are true (or the amphibian figures 
which are as follows: 



As ivill be notc<i, the Middle Atlantic Group had the 
iiiono[ioiy on the amphibian situation, and of that group. 



A faircliild monoplane filled with a "IVliirlwhid.'’ 


New York and New Jersey played the two leading parts. 

Figuring totals of all types of commercial planes accord- 
big to the various groups of states we find the following: 



liy virtue of the fact that the Central Nonli Western 
Group produced such a quantity of hijilanes, it of course 
takes the lead in all type totals, with the Middle W'estem 
Group an easy second. 

Military production figures by state groups are confined 
to two groups as follows ; 



Of the blue ribbon winning Middle Atlantic Group. 
New York was by far the most productive state. 

And for the gratid totals of both commercial and mili- 
tary planes we find that the Central North Western Group 
still holds the lead, (with the most decided help of 
Colorado and Kansas) regardless of the fact that not a 



.4 IV.A.E. Pokker F\0 pojwred ivilh three Prall &■ ll’hilucy "Wasp" engines. 
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A "Wasp" engined Loening Cabin Amphibian. 


single military plane was reported as having been manu- 
factured in that territory. The results are as follows; 



Although commercial and military plane production 
honors went to parts west of the Mississippi River, com- 
mercial and military engine production honors stayed 
very niuch east of the big stream of water. Of the 



.} "IVliirlwhid powered Biihl "Airsedan.' 


three groups that figured prominently in the commercial 
Iiroduction, two of them border on the Atlantic Ocean. 
The tolab and percentages arc as follows; 



It will of course be readily surmised that New Jersey 
figured ni(«t cons])icuonsly in the leading Middle Atlantic 
Group, and also that Connecticut played an equally im- 
portant part in the New England group, and that Illinois 
lead the Middle Western Group. 

Military production figure.? by groups of states are 
somewhat a repetition of the commercial figures, with 
the exception that the South Atlantic, South Western and 
Pacific Coast groups joined the Central North Western 
Group hy not being in the running at all. The figures 
for the entire lot of groups are as follows; 



Here again the states of New Jersey, Connecticut and 
Illinois played the important parts in their respective 
groups. 
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Honors for both military and cunimcrcial engine pro- 
duction, by groups of states, are of course the same, as 
shown in the following grand totals: 



Whenever a group of members of the aeronautic in- 
dustry get together it is almost an odds-on bet that the 
merits of the Ea.st vs. the West, as regards things aero- 
nautical, will hold the attention of all for the time being. 



Side riew of an . Hexander P.aglerock. 

Therefore, if commercial and military plane and engine 
jiroduction can be included at such times, perhaps the. 
following figures will help to strengthen some one’s 
assertions. 

In this particular table the Mississippi River has been 
taken as the dividing line. 





In conclusion we might state, that from the standpoint 
of proiluction of both commercial and military airplanes 
and engines, the year of 1928 was most gratifying. Par- 
ticularly because of the fact that commercial production 
was increased to such an extent, and also because of the 
fact that replacements for the war surplus engines were 
produced in such increasing quantities. What increase 
will be made in 1929 is a subject which creates more than 
a little disnission. Present estimates that one hears range 



An Ireland amphibian fined with a Whirlwind. 
from 8000 to 15,000 commercial planes, and corresponding 
estimates for military plane and commercial and military 
engine production. We would like to go on record as 
estimating a production increase for 1929 of about 60 
per cent, over 1928. 








Research Laboratory at 
Stanford University 


By Andrew R. Boone 



jord VniversH-s aerodynamic laboratory in 
which research on 51 model airplane pro- 
pellers was carried to coinplelion. 


T he aerodynamic laboratory of Stanford Univer- 
sity, California, was installed during the winter of 
1916-17 with the immediate purpose in view of 
providing equipment for the carrying on of an extended 
investigation on air propellers, the first stage of which 
was planned for 1917. With funds provided by the 
National Advisory Committee for Aeronautics, a wind 
tunnel was built in one of the existing buildings, A 
propeller dynamometer was constructed and an experi- 
mental research on 51 model airplane propellers was car- 
ried to completion. That was the first systematic investi- 
gation of the characteristics of air propellers conducted 
in this country and the most extensive single research 
ever undertaken in this field. 

Since that time other researches have been undertaken 
and the laboratory now is engaged in a pre^am of ex- 
perimental research. This program, which follows, may 
be of interest before the laboratory and its equipment 
are considered: 

1 — An experimental investigation of the performance 
characteristics of a series of five metal model propellers 
in a free air streajn and in combination with a motlel 
VE-7 airplane. 

2 — An experimental investigation of air propellers m 
yaw. It is planned to conduct this investigation in a 


series of United States Navy standard models at angles 
from zero to 20 deg. 

3 — An experimental investigation of the rotational 
velocity of the slip of air propellers. It is planned first 
to determine the rotation in the slipstream of a series 
of U. S. Navy standard model propellers and then to 
investigate the effect of straightening vanes upon the 
power absorbed and efficiency. 

4 — An experimental and theoretical investigation of 
the causes of discontinuous airflow. It is desired to 
formulate criteria which will enable the prediction of the 
departure of smooth flow from the surface of an airfoil 
or streamline body. 

5 — An experimental investigation of the induced drag 
of high aspect ratio airfoils. It is intended to test airfoils 
having aspect ratios from six to 15 and to compare the 
results with the predictions of the Lanchester-Prandtl 

6 — An experimental investigation of the profile drag 
of certain airfoils. A special form of airfoil has been 
devised by which it is believed the profile drag may be 
measured directly with a balance. An airfoil will be tested 
at a number of angles of attack to determine if experi- 
mental evidence supports the theory evolved. 

The present wind tunnel, like the first, is of the Eiffel 
type. Except for detailed specifications, it 
generally re.sembles the first. This type consists 
essentially of three elements: collector, diffuser 
and experiment chamber. .\t the end of the 


AVIATION 
March 9, 1929 


723 



diffuser is located an exhaust fan which draws the air 
through the diffuser and delivers it to the room in which 
the tunnel is located. 

This draft of air from the diffuser may be viewed as 
producing a reduced pressure in the experiment room, 
which is practically air-tight otherwise except for the 
entrance through the collector. In answer to the depres- 
sion (difference of pressure be- 
tween the experiment room and 
that in the surrounding room on 
the outside), the air flows as 
through a nozzle, in through a 
collector, across the experiment 
room to the inner mouth of the 
diffuser, and thence on to the 
fan. The column of air thus 
flowing through the experiment 
room is then available for aero- 
dynamic investigation. 

The cross section was taken 
circular and the diameter of the 
throat of the present tunnel is 
8 ft. Aside from structural de- 
tails, the chief problem in the 
design of the wind tunnel related 
to the forms of the collector and 
the diffuser. 

At the end of the diffuser and 
just before reaching the propeller 
exhaust fan, the form of the diffuser in slightly modified 
by bringing the curve of cross-section areas in .slightly so 
that the areas are sensibly uniform just before reaching 
the fan location at the exit end of the diffuser. In order 
to secure uniformity in flow at the entrance into the 
mouth of the collector, a honeycomb structure was built 
in the delivery end composed of hexagonal cells. These 
are of builders roofing tin, soldered at the edges to form 
a stiff and true structure with thin walls and presenting 
minimum resistance to the flow of air. In order to collect 
the air at the entrance end of the diffuser, an inward 
projecting flaring rim was fitted. 

The exhaust fan at the outer end of the diffuser is of 
the propeller type. The propeller fan is driven through 
a belt connection from a motor. Such changes in air 
speed as are desired in the program of propeller tests 
are obtained by changes in the size of the drive pulley 
on the motor shaft. The air speed for any given run 
of tests contemplates sensibly constant air speed for 
any given run of tests and variable revolutions of the 
test propeller. This permits a constant motor speed for 
the fan propeller with variations in slip and other condi- 
tions secured by varying the revolutions of the model 
propeller. 

No attempt will be made to give full structural details 
of the equipment- These must in any case be determined 
largely by special circumstances. It is interesting to 
note, however, that the room was made practically air- 
tight. The photographs accompanying this article indi- 
cate the nature of the pertinent apparatus. For entry 
and exit from the room an airlock is provided with doors 
closing on suitable packing strips and fitted with self- 
adjusting hinges, allowing close contact between door and 
packing. With this general character of construction 
the experiment room was readily made substantially air- 
tight and of a strength sufficient to carry the load due to 
the excess pressure of the outer air above that maintained 
in the chamber. 

The special equipment for propeller testing comprises 
the following items: 

1 — Thrust dynamometer. 2 — Torque dynamometer. 

3 — Revolution counter. 4 — Air speed meter. 

With reference to the thrust dynamometer, the general 
form of the apparatus was so designed as to place the 
propeller well forward of any sensible obstruction in the 


path of the air stream, and even here the standard is 
given a sharp forward and after edge and streamline 
form in order to minimize any possible reaction on the 
propeller itself. 

The propeller is carried on the forward end of a shaft 
which runs in ring oiling, cylindrical. Iironze bearings. 
This shaft is driven without lo:igitudinal constraint 
through a yoke at the rear end having 
liardened steel flat longitudinal sur- 
faces which engage with small ball- 
bearing steel rollers on a companion 
yoke carried by a bevel gear. This 
bevel gear runs on ball bearings out- 
side the hub, which is bored to pro- 
vide freedom from contact with the 
propeller shaft- The driving motor 
is placed well over at the side, en- 
tirdy out of the wind stream and drives 
the propeller shaft through bevel gear- 
ing and the yokes mentioned. In this 
manner the propeller shaft is subjected 
to angular compulsion only insofar 
as the motor drive is concerned. It is 


Top: The honeycomb 

baffle tised in the Stan- 
ford University wind 
tunnel. 

Center: Counter de- 
signed by Prof. E. P. 

Lesley for measuring ex- 
act speed of test pro- 

Bottom: The iiistrumeni 
used to measure propeller 

entirely free to move longitudinally, as may be determined 
by other forces. 

These other forces are the thrust due to the propeller 
itself and some form of weighing or measuring device 
calculated to control and balance such thrust. To this 
end the propeller shaft is furnished with two ball-bearing 
thrusts which connect through hardened steel knife edges 
with a vertical lever. This lever is attached to a shaft 
which extends outside the standard, well beyond the air 
stream where it carries a horizontal scale beam with suit- 
able weights. 

An adjusting weight in the casting serves to adjust 
the center of gravity of the device for sensitive- 
ness of movement, and suitable stops control the range 
of travel of the vertical arm, and hence the horizontal 
travel of the propeller shaft. 

This arrangement furnishes a sensitive and reliable 
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means of measuring longitudinal forces developed by 
the propeller and without constraint due to the motor 
drive. The frictional forces involved when the shaft 
is in rotation are so small as to be negligible in compari- 
son with the propeller forces involved, but even these, 
small as they are, may readily be eliminated by suitable 
calibration. 

The toryue on the motor shaft is then measured by the 
torsion of a special coiled spring. To measure this tor- 
sion two fibre disks are fitted to the shaft, one im either 
side of the spring. These disks carry a narrow metal 
strip on the edge to serve as an electric contact. The 
contacts are electrically connected to the shaft and hence 
to each other. A fixed brush resting on the face of the 
disk "A" is carried by the dynamometer frame. I'rom 
this brush is led an electric conductor, first to a battery, 
then to a telephone receiver, and then to a second brush 
mounted over disk •TJ." If the contacts on the disks pass 
under the brushes simultaneously the circuits will be 
closed for the instant and a click will be heard in the 
telephone receiver. If they do not pass simultaneously, 
the circuit will not be closed and no dick heard. Suppose, 
then, with no torque on the shaft, the brush carrier at 
"U” is so adjusted as to give simiiltaueons contacts and 
a click in the receiver is heard ; then with a load thrown 
on and a resultant torque the spring will twist, the con- 
tacts no longer will be simultaneous and no click will lie 
heard- Then the brush holder at "li" can be moved arotmd 
to a point where the contacts again will be simultaneous 
and the click will be picked up again, The angle, through 
which the moveable brush liolder is carried in order thus 
to compensate for the twist in the drive spring, will 
measure the angle or torsion and thus by suitable cali- 
bration is readily translated into torque moment. 

Propeller revolutions are counted by tlie movement on 
a drum, ^ared down by double worm-gear drive and so 
adjusted in diameter that one inch of travel on the face 
of a paper strip carried on the drum is just 50 revolutions. 
The drum is appropriately mounted on a frame with 
pencil carrier and with electric connection to a second’s 
beating pendulum. In operation the drum revolves and 
the pencil (or pen) resting on the paper draws a line 
with jogs introduced by the clock at second intervals. 
A given length of time is thus translated into revolutions 
per minute thus readily determined. 
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The ultimate measure of air speed is based on the 
Pitot tube. In the type used the static pressure is indi- 
cated through air holes of about 0.02 in. diameter. To 
avoid making a series of Pitot tube readings in connec- 
tion with each experiment, however, a series of determi- 
nations were made between the depression (difference 
in pressure outside aiul within the experimenting roomi, 
considered as an air pressure head, and the resulting ve- 
locity at the jiropeller location within the exiieriment 

Concerning wind tuiiels in general, no matter what the 
type, the air circuit may be considered as closed. If the 
circuit is complete and such as to hold the air tinder re- 
straint throughout the entire round, the closed character 
is evident. If, as in the Eiffel tyi>e, the air is delivered 
to one end of a room and drawn from the other, the re- 
turn outside the tunnel may be viewed as through the 
room. The room may furthermore be considered as of 
any size, and in the extreme case it may be supposed in- 
finite in dimension, in which case the air may be con- 
sidered as deliv’ered at one point an<t drawn in from 

Krom tills viewpoint, the problem is, therefore, that of 
establishing and maintaining a continuous flow of air in 
a closed circuit. The energy required will then be ob- 
liously the energy dissipated in the circuit. If no energy 
Mere so dissi|iated the air circuit once set up wotilcl con- 
tinue indefinitely. There is. however, a cominuai dissi- 
liation of energy in the form of turbulence flue to stirface 
resistance and unavoidable formation of eddies and ttir- 
liiilent motion. This loss the fan or it.s equivalent must 
supply. 

T he relation between the deiiressum within the exjieri- 
ment room ami the velocity of the air stream was based 
oil I'itot lube determinations of velixity and manoinetric 
lialance measures of the difference of pressure acting as 
an air head. Numerous determinations of this relation 
were made at the start of the work. Also, it should be 
noted that when a model propeller is in operation with a 
velocity sufficient to give a positive slip and hence an 
additional accelerating effect on the air. there is in effect 
an additional fan in the system and hence one must expect 
an increase of velocity of air stream. 

Tliis effect on the air stream was found to be two- 
fiild, ( 1 ) local and immediately in front of the model pro- 



Professor Lesley and two colleagues standing near Ihc con irol panel of the wind tunnel. 
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Top: A model mounted in the Stanford University ivind 
tunnel. Botton : The device used to measure the velocity 
of the air stream by comparison of atmospheric pressure 
mthin and wilhoiit the tunnel. The cells float in coal od 
and xoeigh less than 0.01 lb. per sq. ft. 
peller, where there will be acceleration of the air as it 
approaches the propeller and (2) outside the immediate 
local influence of the model projieller where there will 
be an increase in air stream velocity due to the greater 
amount of energy supplied in the circuit and a corre- 
sponding reduction in pressure in the experiment room 
with consequent general increase in the speed of inflow. 
It was, therefore, important to ascertain whether the 
general velocity of air stream, as indicated by that of the 
cylindrical shell about the propeller, still remained in the 
same relation to the fall of pressure within the experi- 

Careful and repeated tests showed that this was the 
case and it was, therefore, assumed that the combined 
action of the large fan propeller and the model pro- 
peller was to produce a velocity of air stream in the 
cylindrical shell surrounding the model, standing in the 
given and fixed relation to the depression caused in the 
room by the joint action of the two propellers. The 
velocity of air stream men corresponds to the indefi- 
nite stream flowing around and outside the itropeller 
in the case of an airplane in free flight, and is, therefore, 
taken as corresponding to the velocity of flight through 
the air. 

Similarly the local result immediately in front of the 
model propeller is to be taken as similar to the local ac- 
celeration of tlie air immediately in front of the airplane 
propeller, cau.sing a local flow of air aft to meet the for- 
ward moving propeller. 

With a model propeller in operation and throwing aft 
a slipstream of pronounced velocity, the air stream 
across the entire section forward of and about the pro- 
peller was subjected to survey by Pitot tube. The re- 
sults indicated a relatively abrupt break in the influence 
of the propeller close about the tips of the blades, and 
that the size of the slipstream proper at and just in 


advance of the propeller was practically determined by 
the diameter swept by the tips of the blades. The ve- 
locities in the cylindrical ring lying outside the blade tips 
were also compared with the depression within the Cam- 
ber and found to agree as previously stated. I'hese tests 
indicated that the special influence of the propeller in 
disturbing the distribution of velocites through the air 
stream extends to but a slight distance beyond the circle 
swept by the tips of the blades. The indications of this 
test, therefore, support fully the anticipated relations be- 
tween diameter of propeller and of air stream. 
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Tractors in 
Airport 
Building 


W ITH the growing 
volume of traf- 
fic and the ever 
increasing size of pass- 
enger carrying planes, 
the building and mainte- 
nance of airports is be- 
coming more and more 
important, Not only 
must the runways be 
kept in perfect condition, 
but the entire field 
should be firm and level 
to permit safe landings 
and take-offs anywhere. 

This is true of emer- 
gency landing areas, as 
well as all other fields. 

Constant care is necessary to maintain any level area 
of ground. Usage, frost, rains anti the normal settling of 
the earth will cause depressions to appear. An uncoated 
dirt surface probably is affected to the greatest extent, 
and perhaps one of the most striking examples of this is 
a dirt road, which is not graded frequently enough. How- 
ever, an oiled, a cinder or a sodded area also require at- 
tention. Realizing this, the operators of some of the 
larger airports throughout the country are constantly 
grading and rolling their fields in an effort to provide as 
smooth a surface as possible, and in this work, the tractor 
seems to have come to the fore as one of the most adapt- 
able pieces of machinery for furnishing power. 

Taking examples from the road builders, the tractor 
first apeared upon the scene when engineers adapted agri- 
cultural, road building and contracting tools to airport 
construction as a means of cutting costs and speeding the 
work. In two outstanding instances, the construction of 
the Newark Metropolitan Airport at Newark, N. J.. and 
that of Oakland Municipal Airport at Oakland, Calif., 
tract-type tractors, because of the ability to operate in soft 
ground or mud, furnished the motive power for these de- 
vices almost entirely. The sites of both fields were 
foiroerly nothing but tracts of marshland. 

At Newark, the work of reclaiming the swamp lands to 
the east of the city had been going on for a number of 


year.s. However, there was still much to be done when 
the city engineers began the construction of the airport, 
for the site was covered with an earth and ash fill. The 
filling of the depressions, installing a drainage system, 
placing two creeks underground and the building of roads 
and bridges was a tre- 
mendous undertaking. 
But in less than seven 
months, the first unit, 
ponsisting of about one- 
half of the 600 acre 
field, was opened. In 
this work the tractor 
played a large part. 

Much of the prelim- 
inary filling of the low 
lands was accomplished 
by hydraulic sluicing, 
and it was on this soft 
footing that four trac- 
tors equipped with “bull- 
dozers” went to work, 
smoothing the hydraulic 
fill. Then, large quanti- 
"Calerfiilar" Iradors at wnrh. ties of dry fill were 

Top: Building llie Newark brought in by automo- 

Airpprt. Center: Levelling bile truck and were 

the runway at Oakland Munir- spread out evenly by the 

ipal Airport. Bottom : Haul- tractors. The tractor 

fHj7 drainage tile at Oakland was the only logical 

after trucks had bogged doun. thing to use there, be- 
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tremely soft and uneven. 

The trucks in bringing in 
the dry fill often became 
mired and had to be pulled 
out by the tractors. In con- 
structing the drainage and 
sewer system, the tractors 
also proved invaluable for 
use in backfilling the 
trenches, and the roads 
were constructed with their 

The same thing was true 
in the construction of the 
Oakland airport. When the 
work was started, the site 
was nothing but a swamp. 

Horses could scarcely work 
at all, and the use of trucks 
was impossible until the 
tractors had provided a 
more firm footing. Two 
tractors were employed at 
first, and then four. These machines, pushing bulldozers 
and afterward was spred and levelled with a special road- 
mounds off into the depressions. The land was plowed, 
and afterward was spr^ and levelle with a special road- 
building grader. After that it was rolled by the tractors. 
In addition, these machines were used for hauling sup- 
plies, backfilling trenches, erecting signal towers, and for 
stretching wire and cable. 

In the building of other airports, too, the tractor has 
played a large part. At the Springfield-Agawara field, 
which is located about five miles west of the center of 
Springfield, Mass., tractors were used for pulling down 
trees, uprooting stumps and unseating boulders, as well 
as for levelling and rolling the land and other work in 
connection with the transformation of a tobacco planta- 
tion into an airport. In Detroit, Mich., tractors and 
trucks were used for changing a garbage dump into an 
aviation field in much the same manner that they were 
used at Newark; and at Chicago, III., tractors hauled, 
lolled and spread cinders after accomplishing the prelim- 
inary construction work. 

At these airports and others, the tractors are still in 
service and are used constantly in maintaining smooth 
surfaces on the runways and other portions of the field. 
In fact, tractors are now an article of standard equipment 
at many ports. In many cases, cities that are operating 
aviation fields have purchased and assigned tractors for 
permanent use in the upkeep of their fields, so great is 
the importance of the tractor in the maintenance of an 
airport regarded. In this connection, it might be men- 
tioned that large “Caterpillar" tractors are one of the 
most popular makes for use in airport work. 

Aside from the actual construction and maintenance 
work, however, the tractor is finding many applications 
at the modern air terminal. It is recognized that a plane 



Above: Moving dirt with the itse of tractors and 

"crawler" teagons in the construction of a North Carolina 
airport. Left: -A tractor fitting in a low spot in building 
the Detroit Municipal Airport. 

on the ground is unwieldly at its best. With the engines 
running, it is possible to taxi a plane into position, but 
the radius in turning is large and a “burst of gun” is 
necessary. This is often highly undesirable when there 
are spectators and passengers nearby, and at many air- 
ports small tractors are now used to move the planes 

For this work also, the track-type tractor seems to be 
the most popular, because of its splendid traction on 
almost any surface and its remarkable power. At the 
Oakland Municipal Airport, a small Caterpillar “lO" is 
used regularly for moving the large transport planes. 
The plane is towed by the tractor by means of a line 
attached to the landing gear, while steering is accom- 


A "Caterpillar 10” totving a Western Air Express three 
engined Fokker transport at Oakland Municipal Airport. 

plished by means of a small “dolly" placed under the tail 
skid. By this system, it is possible to jockey a plane into 
any desired position. It is also proving valuable for 
moving planes about inside the hangars and for closing 
the large hangar doors. 

Caterpillar tractors also are providing the motive power 
for operating snow plows during the winter months at a 
number of airports in the northern section of the country. 
The traction of this type of tractor again is invaluable, 
and, in many instances, airport officials have reported that 
they have been able to keep ahead of a drifting blizzard 
with a snow plow attached to tractor, so that it lias been 
possible to resume service immediately after the storm. 
Another use of the tractor has been developed likewise 
with the mounting of moveable floodlights on them. 
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Cross-License Agreement 
of Dec. 31, 1928 


By Joseph I. McMullen 


A FfER nearly 10 yr. of effort owners of aircraft 
fratents have revised and renewed the cross- 
license agreement, first made during the World 

War. 

With the close of the war period and the resulting cur- 
tailment in the manufacture of aircraft except for certain 
limited orders by a few government departments, the real 
necessity for the agreement practically ceased. The years 
following the War until the impetus given aviation by 
Lindbergh’s successful flight, were lean years for plane 
manufacturers. Indeed, many of the corporations en- 
gaged in building aircraft went through bankruptcy, but 
while there still remained a necessity for a cross-license 
agreement there was not that urge that became so aji- 
parent immediately following Lindbergh’s flight. 

From the successful flight of the Wright Brothers, anil 
the issuance to them of Patent No. 821,393 on May 22, 
1906, development of airplanes and the art of flying was 
rapid. By the end of 1916 considerable progress had been 
made in this country and much more in Europe. A few 
other patents had been issued. Notable among these 
patents were those to Bell, et al, No. 1,011.010, issued 
Dec. 8, 1911, and Christman, No. 1,09S4^. issued May 
S, 1914. In two suits, Wright Company vs. Herring 
Curtiss Company, 211 Fed-, 3S4, and 204 Fed. S97, the 
court held that the Wright patent was the pioneer and 
was infringed by the Bell patent. This, of course, is not 
to be taken to mean that the Bell patent was invalid. 

In 1916 the Wright Martin Co., owner of the Wright 
basic patent, notified prospective manufacturers of air- 
planes of the existence of patent No. 821,393, and sug- 
gested contracts for royalties for its use, which were pro- 
hibitive, but clearly within the patent monopoly. 

In January, 1917, both the War and Navy Depart- 
ments, anticipating our entry into the war then in progress 
in Europe, and the consequent use of a large number of 
planes, informed the National Advisory Committee for 
Aeronautics of the situation and requested that the matter 
be looked into with a view of determining a solution of 
the situation in the then state of the law (Act of June 
25, 1910). The Patent Committee of the Committee for 
Aeronautics made a careful study of the situation and de- 
termined that, in view of the fact that considerable litiga- 
tion was probable to determine the prospective rights of 
the pa’tentees, necessarily resulting in the embarras.sment 
of the Army and Navy in caring out their plans for 
national defense, some form of inter-licensing would help 
the situation. It must be remembered that at this time 
the Act of July 1, 1918, was not in existence, and there 
was serious doubt whether the Act of June 25, 1910. 
supra, destroyed the right of injunction by a patentee 
against a contractor for the Government. Through the 
efforts of the National Advisory Committee for Aero- 


nautics the principal patentees of airplane inventions con- 
.sented to cross-license each other. For this purpose the 
Manufacturers' Aircraft Association was established and 
the so-called cross-license agreement of July 24, 1917. 
executed. 

The first cross-license agreement shows that the Manu- 
facturers' Aircraft Association, Inc., entered into a con- 
tract. July 24, 1917, with various persons, firms and cor- 
porations, called subscribers, who became stockholders. 
The contract recites that the several parties were inter- 
ested in the manufacture, sale and use of airplanes, and 
desirous of promoting the industry and advancement of 
the art. It was recognized that the development and ad- 
vancement in the industry had been retarded by reason 
of the existence of certain United States patents, claimed 
as basic, upon which suits had been brought or threatened 
for infringement, royalties and damages, and that it was 
desirable to prevent and avoid litigation and give to all 
subscribers the right to make, use and sell airplanes em- 
bodying the inventions of each. 

M a result of this cross-license agreement the holders 
of patents relating to aircraft, pooled their patent inter- 
ests on a fixed royalty of $200 to be paid into an associa- 
tion and distributed in accordance with the proportionate 
contributory value to the industry. Subsequent to this 
arrangement, on April 19. 1918, the agreement was 
changed and the royalty rate fixed at $100 for each plane. 

Conditions since' the close of the war, without a real 

live and effective cross-license agreement, have not been 
satisfactory either to the Government or to the Associa- 
tion, But now, together with the rising commercial in- 
terests, the necessity for an effective agreement to promote 
and develop the industry and encourage invention in the 
field of aeronautics makes the new agreement important. 

The cross-license agreement, which has now been 
made by those foremost in the industry and which became 
effective as of Dec. 31, 1928, has met with the approval 
of the War and Navy Departments of the Government. 
This is best evidenced by the fact that a contract was 
concluded by these two Departments with the Manufac- 
turers' Aircraft Association which went into effect as of 
even date with the revised cross-license agreement. 

This new agreement provides for a reduction of the 
royalty to be paid by the subscriliers of the Association 
to as low as $25.00 per plane. It will be appreciated that 
in fixing this rate a radical departure was made from the 
figure adopted in the original agreement and is a very- 
material reduction from even the war time rate. In fixing 
the royalty at a lower figure, manufacturers are thus en- 
courag'cd to meet the growing demand for small planes. 

Twenty-five dollars per plane is, of course, a minimum 
royalty, the rates being arranged in a graduating scale ac- 
cording to the proportionate \-alue of the plane — the 


— maximum royalty allowed being not more than $200. 

The primary functions of the Association are to act as 
an agent for the parties to the cross-license agreement in 
executing prescribed licenses, collecting and distributing 
royalties, and appointing through its board of directors 
one of the arbitrators to pass upon the value of patents 
acquired subsequent to the e.xecution of the agreement. 

In the hearings before the Lampert Committee in the 
House of Representatives in 1924, much was said about 
the illegality of the cross-license agreement but the final 
reconunendatiims of that Committee clearly indicated that 
the Association was not a combination in restraint ot 
trade within the meaning of the Sherman Anti-Trust Law 
and Clayton Act. 

Among the criticisms it was alleged that several sep- 
arate clauses of the cross-license agreement, and that the 
agreement itself necessarily operates in the direction of 
monopolization of the production of airplanes in the 
United States aitd excludes all other persons from manu- 
facturing them, and will operate to defeat the purpose 
and intent of the patent laws and to immune certain cor- 
porations from liability for infringement. 

The authority for the patent statutes of the United 
States is contained in Article I, Section 8, Qause 8, of 
the Constitution which empowers Congress to promote 
the progres of science and useful arts by securing for a 
limited time to authors and inventors the exclusive right 
to their respective writings and discoveries. 

Congress has exercised this power continuously since 
the first patent act of 1790 (Chap. 7, Sec. 1, 1 Stat. 109) 
which conferred upon the patentee the sole and exclusive 
right and liberty of making constructing, using and vend- 
ing to others to be used, the said invention or discovery. 
In the patent act of 1793 (Chap. 2, Sec. 1, 1 Stat. 118} 
the words were the same. In that of 1836 (Chap. 357, 
Sec. 5, 5 Stat. 117) they were changed to the full and 
exclusive rights and lilierty of making, using and vending 
to others to be used, the said invention and discovery. 

The present patent statute (Act of July 8, 1870. c. 
230, Sec. 22, Rev. Stat. 4884, U. S. Comp, Stat, 1916, 
Section 9428), provides: 

“Every patent shall grant to the patentee, 

his heirs, or assigns, for the term of seventeen years, 
the exclusive right to make, use and vend the in- 
vention or discovery throughout the United States 
and the territories thereof referring to the specifica- 
tion for the particulars thereof.’’ 

The leading cases, interpreting and construing the con- 
stitution and statutes are lengthy but illuminating, and 
they clearly establish the high character of the monopoly 
granted by a patent, and indicate that such a monopoly. 
Bowing as it does from the Constitution, is not to be 
lightly set aside fay subsequent regulative trade statutes, 
and a short review of these decisions will indiiate the 
exact nature of the franchise granted and its limits. 

It may be well, however, to consider what rights are 
conferred upon a patentee. In the words of the Supreme 
Court, the source of the rights is. of course, the law and 
it is necessary to look for the policy of a statute, not in 
matters outside of it— not to circumstances of expedienc.v 
and to supposed purposes not expressed by the words. 
The patent law is the execution of a policy having its first 
expression in the Constitution, and it may be supposed 
that all that was deemed necessary to accomplish and safe- 
guard it must have been studied and provided for. 

In other words, the language of complete monopoly lias 
been employed, and though at first only a remedy at law 
was given for a violation of the right, a remedy in equity 
was given as early as 1819. There has been no qualifica- 
tion, however, of the right, except as hereinafter stated. 
An exception which shows the extent of the right — a 
right so explicitly given and so complete that it would 
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seem to need no further explanation than the word of the 
statute, ft has, however, received explanation in a num- 
ber of cases which bring out clearly the services rendered 
by an inventor to the arts and sciences and to the public. 
These cases declare that he receives nothing from the law 
that he did not have before, and that the only effect of 
the patent is to restrain others from manufacturing and 
using that which he has invented. And it was further 
said in that case, that the inventor could have kept his 
discovery to himself, but to induce a disclosure of it 
Congress has, by its legislation, made in pursuance of the 
Constitution, guaranteed to him an exclusive right to it 
for a limited time, and the purpose of the patent is to 
protect him in this monopoly — not to give him a use which 
ne did not have before but only to separate to him an ex- 
clusive use for a few years. 

What effect, if any, the anti-trust acts have upon the 
moiioixily of a valid United States patent, and the extent 
to which the patent monopoly can be extended, if at all, so 
as to effect things not included within the claims of the 
patent, has also l^cn considered upon numerous occasions 
by the Supreme Court, and the validity of the cross-license 
agreement is thought to be clearly justified by the follow- 
ing statement of that Court : 

■‘But that statute clearly does not refer to that 
kind of a restraint of interstate commerce which may 
arise from reasonable and legal conditions imposed 
upon the assignee or licensee of a patent by the owner 
thereof, restricting the terms upon which the article 
may be used and the prices to be demanded therefore. 
Such a construction of the act we have no doubt was 
never contemplated by its framers.” 

.Although the nature of the patent right has been fre- 
quently under consideration by the Supreme Court and 
contracts in connection therewith have in several instances 
been declared void for attempting to extend its monopoly 
to matters not therein contained and to require considera- 
tions in violation of the general law, as well as the anti- 
trust statutes, there has been no case in which it has been 
held that the right of the patentee to determine whether 
or not he shall license another has been in any way im- 
paired, and restrictions placed upon the exercise of a 
license, not in connection with the sale or lease of an 
article embodying the patented invention, certainly may 
be very broad in scojm. 

In the new cross-license agreement on Dec. 31, 1928, 
the parties have recited that it is their desire to bring to- 
gether the owners of aircraft patents under a lump sum 
royalty in order to prevent litigation or threatened litiga- 
tion in the future, and to give to all the subscribers the 
right to manufacture, sell and use airplanes embodying the 
inventions of each of the subscribers and to that end to 
issue licenses to each other with respect to patents now 
owned and controlled by the subscribers and as to patents 
which they may acquire in the future. The cross-license 
agreement provides that the .subscriber shall not grant 
licenses to others on more favorable terms than those 
granted under the cross-license agreement to each other 
and also provides for arbitration of claims and disputes 
and means for the release of those deserving to withdraw. 
As \'iewed at this time it is thought that the result of 
this agreement on the aircraft industry and the aircraft 
art in general will be of relatively much more importance 
and far reaching in its effects toward the advancement of 
aeronautics than was the somewhat similar cross-license 
agreement in the automotive industry. 

That the members of the industry need have no timidity 
in entering into this new agreement is thought to be well 
demonstrated by the attitude taken by Congress and the 
action of the Government in dealing with the Association 
and especially in view of the well settled law by the Su- 
preme Court on such combinations. 
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Pittsburgh’s First Air Show 
Begins With Large Display 

At Least 26 Planes Assigned Floor Space and 
Many Accessory Concerns Have Booths 


PITTSBURGH, I'A. — Tlie First Annual Aircraft Show ever held here 
was scheduled to open today and will continue to March 16. The Motor 
Square Gardeir was ready for throngs of visitors with a display which 
includes practically every department of the aeronautical industry. The 
show promises to have a national as well as a local touch through 
exhibition of a wide variety of products and the presence of outstanding 
persons in the industry. In addition to the actual display, there will be 
several important meetings of aeronautical groups. The attention of 
this district will he. concentrated on aviation affairs through the procla- 
mation of the mayor naming the forthcoming week as Aviation Week. 
Civic clubs and ulher orpanizalions v**" 


hear speakers on asiation during the period. 

Well known pilots, trans-.^tlantlc fliers 
and leaders in the aeronautical industry, 
have accepted invitations to attend. The 
list includes William P. MacCracken, Jr.. 
William S. Brock. Edward F. Schlee, 
George W. Haldeman, Parker D. Cramer. 
Bert Hassell, William J. Scripps and 
"Eddie” Stinson. Otliers have been invited. 

Exhibitors Named 
The show committee States that 25 planes 
have been assigned space. These include: 

■ ' 


r(to, ^nvuln-P«B^ Cun 


GuU Refiniue Co.; Oitnbrl Bros.; Moins flymS 
Srrtice: Ksolnun DrpsiUnenl SlOKS, luc.; 
Suudsid SiMl ProixlW Co : WetUnsHoose 

sllfFlSes-: 

Aetonaulios Rranch. Derartew^ oi ComMC^^; 




■ment J'Conji^iif 


Named Berliner Chairman 
BALTIMORE, MD.— W. Frank Rob- 
erts was elected chairman of the board of 
directors of the Berliner-Joyce Aircraft 
Corp. at a recent meeting of the board. Mr- 
Eoberts has held executive positions with 
the Bethlehem Steel Co. and the Standard 
Gas Equipment Co. of this city. 

Navy Orders 60 Wrights 

WASHINGTON. D. C.— Contract tor who plan ti 
60 Wright engines and spare parts at a West, w" 
lota! cost of 1242,035.01 has been placed planes f 
■with the Wright Aeronautical Corp. by the from th< 
Navy Department. purchase* 


Dirigible Race Planned 
At Cleveland Air Show 

CLEVEI-AN'D, 0.— The International 
.Air races, to be licid in Ocveland August 
24 to September 2, will include the first 
dirigible race ever planned, if efforts now 
being made prove fruitful. The race 
would be among participants from tlic 
Goodycar-Zeppelin Corp., the Navy base 
at Ijkehurst, N. J., and the Army dirig- 
ible base at Langley Field. The various 
dirigible operators have been approached, 
but no deoitc ann 
their entering the pi 
made by show officials. 

Goodycar-Zeppelin Corp., representarives 
say tliat the company doubtless will be 
represented. It is probable that its en- 


Goodyear Perfecting 
Special Airplane Tire 

AKRON. 0-— A low-pressure lire de- 
signed for exclusive use on aircraft is 
being perfected by the Goodyear Tire S: 
Ruhber Co. The first public demonstration 
is to be given at the AII-.Ameriran Air- 
craft Show at Detroit in April, it is re- 

Thc tire uses very low air pressure — 
from 10 to 15 lb. When a plane lands, the 
tire walls, being flexible, permit the tire 
to flatten out and cover a wide ground 
spqpe. This produces a cushioning effect 
and lessens the danger of slipping. A. J. 
Musselman, inventor of the Musselman 
coaster brake for bicycles, is developing 
the new tire. 

Sportsmen Order Travel Airs 

WICHITA, KAN,— The Frontier Qub 
of America, an organiiation of sportsmen 


e the days of the C 


Martine Orders 
Blackburn Craft 

NEW YORK, N. Y.— Orders 
for six two-place Blackburn 
"Bluebird” Mark IV all-metal 
light seaplanes, the first to be 
brought to the United States, 
have been placed with the Black- 
burn Airplane Co. of Leeds, Eng- 
land, through Lady Mary Heath 
for A. R. Martine of New York 
City. These planes will be 
equipped with Cirrus Mark HI 
engines. 

Contrary to usual custom, these 
craft are made of steel plates riv- 
eted together, no welding being 
employed. Norman Blackburn of 
the parent company will accom- 
pany the planes to America. 


J-6 Gets Certificate 21 

WASHINGTON, D. C.— Approved en- 
gine type certificate 21 has been awarded 
to the Wright Aeronautical Corp.’s New 
Whirlwind Nine, or J-6, which recently 
underwent official tests. It is designated 
as a nine cylinder radial air cooled engine 
developing 300 hp. at 2,000 r.p.m. 


Schools of California 
To Teach Aeronautics 

SAN FRANCISCO, CALIF.-Acronau- 
lical courses in California high schools and 
colleges will be established under a pro- 
gram initialed by the California Devdop- 
roent Association and approved by the 
Stale Department of Education. First 
steps in tlie introduction of aeronautics in 
the public scliools were taken when Wil- 
liam John Cooper, Federal commissioner of 
education, recently approved the appoint- 
ment of 10 recognized aviation leaders in 

committee of aeronautical education. 

The committee will work out terminal 
courses in aeronautics, obtain technical as- 
sistance from the Army and Navy, and ob- 
tain the necessary equipment for the es- 
tablishment of the courses. 

B. M. W. Now Making Hornets 

H-ARTFORD, CONK.— Announcement 
is made by the Pratt & Whitney Aircraft 
Co. that the Bavarian Motor Works, Mu- 
nich, Germany, is now in production on 
Hornet engines, rights for which were ac- 
quired last year. Sixty of the Hornet plants 
were ordered from the Hartford company 
to meet the demand prior to full produc- 
tion in Germany, Of these, 50 have been 
delivered in addition to approximately 
SIOO.OOO worth of spare parts and raw ma- 


Yunker Concern to Wichita 
WICHITA. KAN.— Ueoree C Vimker, 
of Dodge City, Kan., is movii^ the Yunker 
Aircraft Corp. to Wichita for the purpose 
of manufacturing three place biplanes. 
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Many Airplanes Fly 
At Hoover Inaugural 

WASHINGTON, D. C.— Thirty planes, 
the Navy dirigible Los Angeles, and four 
non-rigid airships flew in tribute to the 
ncwly-inanguratcd President Hoover in an 
aerial parade here March 4. Brig. Gen. 
Benjamin D. Foulois, assistant chief of 
the Army Air Corps, led the group in a 
plane piloted by Maj. Carl Spatz of the 
“Question Mark." 

Because of bad weather, this air gesture 
to the new Coromandcr-in-Chief was short 
in duration. Many more planes than these 
30 were scheduled to join the group, but 
fog and rain prevented tiieir flying in from 
Logan Field, Baltimore and Quantico, 
a., where they had gathered. Nine Mitchel 
Field craft and a number of Keystone 
bombers had flown to the Baltimore base, 
while other bombers had congregated at 
the Virginia field. 

Being numbered among the Mitchel 
Field group, Aviatiox’s news editor failed 
to get a glimpse of the inauguration. He 
flew from Mitchel Field to Logan Field, 
accompanying Lieutenant Cone in one of 
the nine Curtiss Falcon observation planes 
— incidentally. No. 13. With the vteather 
menacing, these planes later took the air 
to return to Long Island, but following a 
signal to break formation, only four flew 
on to make Mitchel Field that afternoon. 

A great many commercial planes gath- 
ered at the fields in the vicinity of Wash- 
ington to attend the inaugural. Many of 
these were sent by manufacturers, while 
others carried visitors on sclicduled flights 
to the Capital. 

With the weather fair on the morning 
of March 4, many of these crafts were to 
be seen over the city. On March 5, the 
planes were exhibited to visitors who made 
their way to Bolling and other of the 
airports. 


Six Sikorsky Planes 
Ordered by Colonial 

NEW YORK. N. Y.— That orders have 
been placed for six Sikorsky "Amphibians" 
at a cost of more than $350,000 is an- 

This order, in addition to previous ones 
for new planes totaling $250,000, brings 
the total new passcogcr equipment of llic 
system for Spring delivery to more than 
$600,000. Other new planes ordered in- 
clude three 14-passengcr Iri-engincd Fords 
costing $200,000 and two six-passenger 
Fairchilds to be used for mail and pas- 

Purchase of the new planes is in line 
with Colonial’s announced policy of exten- 
sive development of passenger service over 
the lines this Spring and Summer. 


Curtiss Adds to Chain 

NEW YORK, N. Y.— Two more con- 
cerns have been added to the national 
chain of the Curtiss Flying Service, ac- 
cording to an announcement here. These 
are the Fairfax Airport Co., of Kansas 
City, Mo., and the Chesapeake Aircraft 
Co., Baltimore, Md. 


731 


Towed 200 Mi. 



Dale Drake and his 190 15. glider arhich 
teas totvard by a i-okker to derionstralc 
the feasibility of an air "traHer” 


Moth Announces 49 
Planes Sold Recently 

LOWEI-L, MASS. — Announcement is 
niadc by the Moth Aircraft Corp., here 
tliat 49 Gipsy Moth planes were sold be- 
tween January 1 and February 15. Seven 
have already been delivered as follows: 
two in New Jersey, one in Massachusetts, 
one in Michigan, one in Ohio, and two in 
Florida. 

Many distributors’ territories have been 
closed and the Moth corporation has al- 
ready received deposits on 1929 quotas for 
sales territories in Michigan, Ohio, New 
England and Southern Florida. Contracts 
for several large territories are pending 
and some desirable dealers’ franchises are 
still available, according to Capt. .Archibald 
Johnston, sales manager. 


Propeller Company Moves 
LOS ANGELES, CALIF.— The Cali- 
fornia Propeller Ca recently has been 
moved to Redondo Beach, Calif., and pro- 
duction of wooden aircraft propellers is to 
be conducted on a large scale according to 
cumpany officials. The new plant has a 
floor space of 5,000 sq. ft. with adequate 
room for future expansion. Development 
of a flying field and organization of a 
ground and flying school are reported 
under way. J. E. Carroll is president of 
the company: Carl Frilzcn, vice president; 
H. E. Coates, secretary; and Marlin and 
.Arthur Fritzen, directors. 


Servair Wright Distributor 
PITTSBURGH, PA.-Plans have been 
announced for the erection of a building 
for Servair, Inc., subsidiary of the Air- 
craft and Airways, Inc., of this city, which 
recently bought the Bettis Field for $500,- 
(100. Servair is the distributor in Pennsyl- 
vania for the Wright Aeronautical Corp. 
products. 


Pittsburgh Show 
Attracts Meeting 

Pennsylvania Aircraft Opera- 
tors Association to Convene 
March 14 


PITTSBURGH, PA.— Aiming to pro- 
tect the rapidly-growing avialicxi industry 
from measures and restrictions which might 
hamper its progress, the Pennsylvania Air- 
craft Operators Association will meet in 
Pittsburgh, March 14, during the First 
Annual Pittsburgh Aircraft Show. Sev- 
eral hundred commercial aircraft manu- 
facturers, operators and pilots from every 
section of the Slate are expected to attend 
the meeting, which will be held in the 
William Penn Hotel. 

The association was formed In Phila- 
delphia last November and a committee 
composed of Robert P. Hewitt of Philadel- 
phia, Herbert D. Putnam of Pittsburgh, 
Jesse P- Jones of Lancaster, Allen K. 
Owen of Reading, and William H, Emery, 
Jr., of Bradford, ■was named to draw plans 
for the organization, and submit a list of 
prospective officers. 

The first official move of the Association 
will be to approve a plan to forward to 
authorities of the aeronautics branch of 
the State Department of Internal Affairs 
at Harrisburg, a petition asking the State 
to call a conference of the heads of avia- 
tion concerns and licensed commercial pi- 
lou throughout the State for the purpose 
of discussing the uew State Aeronautical 
Act The conference was suggested by 
Maj. J. Sydney Owens, commander of the 
28th Division Air Service. P.N.G., who is 
also a member of the State Aeronautics 


Air Associates, Inc., 
Announce Expansion 

NEW YORK, N. Y-- Following a 
special meeting, Air Associates, Inc., 
this city, announce an imediate ex- 
pansion program involving the expendi- 
ture of $^,000 in plants and equipment, 
according to Haven B- Page, treasurer 
of the firm. This action was made pos- 
sible by banking contracts in conjunc- 
tion with the completion of Air Asso- 
ciates’ board of directors, which includes 
11 representatives of the executive staffs 
of prominent manufacturing, operating 
and financial organizations in the aviation 
field. 

The Corporation is now letting con- 
tracts for the construction of model 
service plants on the Chicago and 
Newark municipal airports, following the 
plan of its present field station at Cur- 
tiss Field, L. I. The service hangars will 
be equipped with complete machine shops, 
and airplane storage facilities. Air As- 
sociates is one of the three advertised 
service dealers for the Wright Aero- 
nautical Corp., engine manufacturer of 
Paterson, N. J. 
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Details for Gliding 

Events Announced 



Empire Contract Calls 
For 15 New Standards 


bVRACUSE, N. Y.— The Umpire Air 

imsial 

IMfsiSs 






Chose Sikorsky Plane 
For Long Trade Flight 



Flamingo Shows Fast 
Climb in Test Flight 



Wrights I 





New “Courier” Cabin 
Plane in Test Flights 

illlglsl 



in Ihe faclory formerly occupied by the 
International Aircralt Corp., although 
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Seaboard Firm Gets 
Pinto Distributorship 



The' Seaboard complny has ^n turn 


^twr'firm"'hcaded by oipl-'Mn‘a Dot' 
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AIRPORTS AND AIRLINES 


Aviation uiUlotted 
Radio Channels 

Air Trarisport Gets 33 Exclusive 
Bands; 81 to Be 


Air mobile services exausivcly— 1,600 t> 
1,648 kilocycles; 2,470 to 2,506 kilocycles 
2,602 to 2,6S0 kilocycles; 3, $58 to 3,10 


Cristobal-Chile 
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Pan American Grace Airways 
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Patrician Carries Many 
Passengers On Flight 

WICHITA, KAN.— The Keystone Pa- 
trician, UrRcst American passenger liner, 
has reached this city, complctinK the sev- 
enth leg on its flight across the continent 
and return. The big plane has moved in 
slow stages from New ^'orl<, slopping at 
Washington, Dayton, Cincinnati, Indian- 
apolis, St. Louis and Kansas City. 

More tlian 400 have flown in the Pa- 
trician since the tour began. These include 
officers of the Army and Navy, prominent 
figures in the aviation industry, and in- 
fluential citizens. More than iO guest 
pilots, chiefly ,\rmy ofltcers, have taken 
the controls of the Patrician and flown her 
under lest conditions. 

In actual flying lime, the ship has 
averaged 115 m.p.h, for the e 




h the 


flight is being made she has rarely been 
called upon for even her normal cruising 
speed of 130 m.p.h. It is said no repairs 
have been necessary up to this point. Ex- 
haustive economy data is being kept on 
the performance of the three Wright Cy- 
clone engines, and at the end of the 8.000 
mi. journey valuable information as to fuel 
consumption and operating costs will be 
available. 

Capt. St. Clair Streett is chief pilot of 
the Patrician, and Kecneth G. Fraser of 
the Keystone Aircraft Corp. is in charge 
of the flight. Rcprcscnutivcs of the 
Wright .Aeronautical Corp. are aboard the 

Pitcairn Revisce Schedule 



AKRON, feeder passenger ser- 

vice between Canton, Akron and Cleveland, 
will be opened April 15 by .Air Services, 
Inc., a new company recently organized 
here. The line will bo closely affiliated 
with Stout Air Services. Tentative sched- 
ule calls for two trips a day, using three 
cabin planes of a type not yet selected. 
George W. Merz. president of the concern, 
has announced plans to lake over a Ford 
tri-engine transport during the summer for 
passenger and sight-seeing service at 
Akron Municipal Airport. It also will ob- 
tain four new planes for training purposes 
at a flying school to be operated at the air- 


Boeing Gives January Report 
■SAN MC.WCISCO, CALIF.— hlying 
’SS.dJ*) mi. over 3,565 mi, of airway at an 
average speed of 99.7 tn.p.h,, 44 llocing 
System planes carried 139,846 lb. of air 
mail on the San Francisco-Oakland-Qii- 
cago and Scattlc-Los .Angeles routes dur- 
ing January. In addition to the mail, 130 
passengers tycre flown 55,241) mi. Llnly 8 

mechanical failures, while 411 per cent, 
were caused by adverse weather. There 
were seven forced landings but no injuries. 
On February 1, Boeing System had flown 
4,385,106 nii.. transporting 1.647,451 lb. of 
mail ami 5,566 passengers. 


Pontiac Planning Tour 
And Meet to Open Port 

PONTIAC. MICH.— Preliminary an- 
nouncement of a civic air tour to sisit 
every city in Michigan with landing facili- 
ties, starting June 10, and a eompelitive 
air meet at the close as the dedicatory pro- 
gram of the Pontiac Municipal Airport, 
has been made by the Pontiac City Corn- 

Invitations have been extended to every 
maintfaclurcr of aircraft and equipment 
who distributes in -Michigan to partici- 
l>atc in the tour. A pathfinding plane will 

include some 25 Michigan cities and cover 
approximately 1,200 mi. 

Cash prizes will be offered pilots who 
compete in the air meet which will cUnwx 
the tour at the Pontiac airport. Pilots 
from all parts of the country will be 
eligible. Conditions for participation in 
the tour aitd the meet wnll be announced 
sooa The First Pursuit Group and the 
Michigan National Guard Observation 
Squadron arc expected to attend. 


Northwest Changes Schedule 
MINNEAPOLIS, MINN.— Changes in 
the flying schedule of the Northwest Air- 
ways, Inr., non-stop plane between Min- 
neapolis and Chicago, together with a re- 
duction in the fare, were announced re- 

Plancs leave Minneapolis al 8:30 A. M. 
and St- Paul at 8:45 A. M., arriving in 
Chicago at 12:10 P. M. The return trip 
departure has been set back a full hour tn 
3 P. M., allowing for better train con- 
nections ill Chicago, The plane arrives in 
St. Paul at 6:30 P. M. and Minneapolis at 
ii:45 P. hf. Fare on the route is now ?35. 


Will Discuss Fir© Protection 

WASHINGTON, D. C— -A general con- 
ference on the third draft of proposed reg- 
ulations covering airport construction and 
protection has been called by the .Aero- 
nautics Branch at the request of the Na- 
tional Board of Fire Underwriters for 
March 22. The meeting is open » all 
members of the industry interested in the 
problems involved and those unable to at- 
tend are invited to submit written discus- 
sions. The session will open at 9J0 A. M. 
in the Department of Commerce confer- 


Intra-Canal Zone Air 
Traffic Limited to U. S. 

WASHINGTON, D. C.— Only .Ameri- 
cans may carry on iiitra-Canal Zone flying, 
according to a recent regulation of the 
Stale DcparlmcnL The area has been des- 
ignated as open tn .Americans and for- 
eigners for trans-Isthinian traffic on e<tual 
terms and the new ruling has no effect on 
that, merely limiting the flying done solely 
within the zone to Americans, whose planes 
must be available for .Army use in case of 

Pending the development of commercial 
airports, land planes may use France Field 
and seaplanes may use Cristobal Harlair 
and Balboa Harbor. Permission nmsi be 
obtained from the State Department before 
any private air traffic may enter llie Zone. 

All private aircraft entering or leaving 
the Canal Zone shall do so on one of the 
following routes: From David via Santi- 
ago, -Agua Uulcc, Maulon, Chorrera, by 
Darien, France Field or Cristobal Harbor, 
or by Balboa Harbor. From Panama Chy 
via tlie National Highway loAlbrook Field 
and thence along the main canal route. -Air- 
craft approaching airrlrnmes on the Atlantic 
Coast will |iass over a laiiiil about three 
miles directly north of the breakwater en- 
trance, thence over the breakwater emrance 
direct to the designated landing area. 


Urge Another Omaha Field 

OM-AII.A, NEB. — -Convinced that mote 
than one landing field for airplanes will be 
iKeded at or near this city in the near 
future, W. F- F'razicr, Earl Rosser and 
W. C. Woodring of Bclievuc again are 
urging the purchase of a tract of at least 
160 acres on the plateau al the south edge 
of Bellevue. The same tract was advocat- 
ed by the Boeing -Air Transport more than 
a year ago. Since then the Boeing com- 
I>any lias secured au indefinite permit to 
land al the Fort Cnxik field. However, it 
was staled that the Boeing company stands 
ready to build hangars and light the field 


Always a Boeing 
Plane in the Air 

SAN FRANCISCO. CALIF,— 
Two to six mail planes of the Boe- 
ing System are in the air con- 
tinually, according to a chart 
shown of W. G. Herron, vice 
president in charge of traffic, Boe- 
ing Air Transport. From 7 P. M. 
to 12 P. M., only two planes, east 
and westbound on the transconti- 
nental, are up. From 7 A. M. to 
10 A. M„ five planes are in the air 
—two east and westbound on the 
transcontinental; one westbound 
on the Chicago-Lincoln extension 
line,- and two north and south- 
bound on the Seattle-Loa Angeles 
route of Pacific Air Transport. 
When a double section goes out 
on the transcontinental, as one fre- 
quently does, six planes are in the 
air during the morning period. 
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Fitted for Wisconsin’s Snow 



Ski'cguipped planes are being floum regularly on the Northwest Airways MHwankce- 
Creea Bay mail nin this winter. One of the 5'/iiiJon biplartes operated over the snow- 
eovered trail is shmw in the aceonipanying photo. 


National Parks Flying 
To Get Further Study 

WASHI.VGTON, U. C.— Further study 
uf the cQiisidcratiuns and interests invulvcd 
in permitting airplane service to the Na- 
tional parks will be made prior to tlic 
issuance of regulations applicable to such 
airplane service, it developed al llic confer- 
ence held F'ebruary 20 at the Department 
of the Interior. Air transport companies, 
railroads, and organizations of nature lov- 
ers were represented. Most frequently 
brougitt up was the question of whether 
planes should be allowed to have landing 
fields inside or outside the park areas, al- 
though the right of a machine even to fly 
over a park area was disputed. 

Opposition to the establishment of land- 
ing fields within the park areas was voiced 
almost unanimously by the representatives 
of the railroads. Carl Gray, president of 
the Union I^cific, said that liie roads had 
spent two and a half million in developing 
the parks and the lines leading to them. 
Nearly a million more would be spent, he 
asserted. That a landing field is a detri- 

I*. MacCracken, Jr., assistant secretary of 
Commerce for Aeronautics. 

Opens Air Mail Bureau 

PORTLAND, ORE.— The Air Mail 
Information Bureau, a downtown office at 
which all questions pertaining to air mail 
arc answered, has been opened by Varney 
•Air Lines, Pasco, Wash., Salt Lake City 
air mail contractor. Hal Es Nourse, local 
Varney representative, is in charge of the 
office with Ben H. Carter as his assistant. 


To Improve Bolling Field 
W ASHINGTON, D. C-— An appropria- 
tion of 11,020,000 for the extension and 
development of Bolling Field is included 
ic the bill for Army housing projects in 
various parts of the country signed by ex- 
Presideat Coolidge just before he retired 
from office. 


Plans Private Air Tour 
PATERSON, N. J.-The New Standard 
■ Urcraft Corp. is building a .special model 
of its new plane for the use of .Arthur 
von Briesen Menken in a flying tour of 
Europe, notthern Africa and Asia. Bag- 
gage o'ntpartments and tanks for fuel 
for IS hr. flying are being installed. Men- 
ken, a former K. L. M, pilot, plans to 
leave England in the Fall. Eventually he 
plans lo reach Japan and return to this 
country by brat. A Wright Whirlwind 
will be used. Beside sightseeing, Menken 
plans to do some hunting. 

More Lights for Bad Stretch 
NEW YORK, N- Y.— The bugaboo of 
the Boston-New York air mail pilots of 
Ihc Colonial Airways System, the 25 mi. 
nf wooded hilly country between Tolland, 
Ct, and Dudley, Mass., is to be partly re- 
moved by the installation of four addi- 
tional beacons. Further improvement of 
this section, which already has claimed 
Ihe lives of two mail pilots, is sought in a 
petition for an emergency landing field near 
Slafford Springs, Conn. 


Radio Beacons Asked in South 
NEW ORLEANS, LA.-This city has 
joined Houston and Beaumont, Tex., in 
a request to the Department of Com- 
merce that radio beacons be established 
on the ainvay belween here and Hous- 
ton. With Ihc opening of the new line 
between Brownsville and Mexico City 
this route becomes one of the important 
units in the airway extending from Mon- 
treal to the Mexican capital. 


La Crosse Radio Beacon Readv 
MH.WAUKEE, WIS.— An air mail ra- 
dio beacon to guide pilots will be in oper- 
ation by March IS at La Crosse, with Har- 
old Bursop, Federal radio operator, in 
clwrge. Others on Ihe air mail service be- 
tween Chicago and Twin Cities will be 
placed at Milwaukee, Madison and St. 
Paul, it is announced- 


Pan American Opens 
Mexico City Service 

IIKOWNSVH.I.K, TEX.- nw new 
link connecting this city with Mexico City 
and the entire eastern seaboard and Can- 
ada was due to be opened today, March 9, 
The southbound plane making the first 
flight out of this city in the new service 
was expected lo have been piloted by Colo- 
nel Lindbergh, technical advisor to the 
Pan-.American Airways, parent company of 
Ihe Mexican .Aviation Co., operator of the 

Planes on the regular schedule will leave 
this city at 7.30 A. M. daily and reach 
Mexico City at 12.45 P. M. The north- 
bound plane will leave that city at 7.45 
•A, M., arriving here at 1.15 P. M. Mail 
from New York and Washington over this 
line will reach the Mexican terminal soon 
after noon of the second day of travel, ef- 
fecting considerable time saving over the 
present 10-day service. Ford tri-engined 
planes will be used, providing passenger as 
well as mail transport. 

The inauguration of Ihe line will include 
dedication of the new airport Iiere. The 
program includes an extensive air pageant 
and competitive flying by both military and 

New Airports Planned 

W.ASHINGTON, D. C — The following 
municipalities have proposed the establish- 
ment of airports; Holbrook, Aria.; San 
Bernardino, Calif.; Madison, Conn.; Dar- 
ien, Ga.; Chicago, 111.; Vandalia, 111,; 
Lohfville, la.; Norway, Me.; Grand Ma- 
rais, Minn.; SL Cloud, Minn,; Belton, 
Mont-; Bridgeport, Neb.; Malone, N. Y.; 
Lenoir, N. C; Sandusky. 0.; Brownsville, 
Pa.; Pittsburgh, Pa.; Nashville, Tenn.; 
Trenton, Tenn.; Dalhart, Tex.; Galax, 
Va.; Norfolk, Va.; Clintonville, Wis. 

Airway Bulletins Ready 

WASHINGTON, D. C.— The following 
list of recently completed Airway Bulletins 
are now in the process of publication and 
are ready for distribution: 533, Los An- 
geles, Calif.; 534, Milwaukee, Wis.; 535. 
Amelia, Va.; 536, Gaffney, S. C; 537, 
Waynesboro, Pa,; 538, Huron, S. D.; 539. 
Olympia, Wash.; 540, Dayton. O.; 541, 
-Alma, Mich.; 542, Sioux City, la.; 543, 
-Stiirgcon Bay, Wis.; 544, Knoxville, Tenn. 

Von Hoffman Plans Barracks 

ST. LOUIS, MO. — A hangar and bar- 
racks arc to be built at tiic local municipal 
airport for the Von Hoffman Aircraft Co., 
Ihe latter to accommodate flying students 
taking the company’s courses. Thirty-six 
beds and library will be included. The han- 
gar, 80 by 120 ft., will include a elassroois, 
stockroom and offices. 


Asks Game Carrying Law 
MADISON, WIS.— Game may not be 
transported fay airplane in Wisconsin un- 
der the terms of a bill introduced into the 
legislature here by Sen. W, H, Markham, 
who explained that the clause is merely a 
precautionary measure. 
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FOREIGN ACTIVITIES 


Italia Inquiry Board 
Says Nobile at Fault 

ROUE, ITALY— Another chapter in the 
story of the ill-fated Italia lias been dosed 
by the report of the board of inquiry ap- 
pointed by Premier Mussolini which places 



the dirigible- There Is considerable faith 
that the men landed safely and may pos- 
sibly be alive. I'unds are being raised. 


Foreign News Briefs 

Four R. A- F. Faicry-Napier machines 

tinent on the annual Cairo-Cape Town 
service practice flight. They arc due to 
arrive Thursday. March 14. 

The Karachi, India, Flying Club was 
opened last month and became the fourth, 
with the Bombay, Delhi and Calcutta clubs, 
to be conducted under the control of the 
Aero Club of India. 

A night air mail service linking Malrao, 
Sweden, with Copenhagen, Amsterlaro. 



rmany over the forthcoming flight of the 
Graf Zeppelin to that region was cham- 
pioned in the House of Commons. 

Bermuda and New York City will be 
the terminals in an airplane service to test 
the Armstrong seadrome. The device, when 
completed, will be placed midway between 
the two terminals and a radio beacon will 
be established at Bermuda. Considerable 
foreign interest has been displayed in ^e 

ter co-opention bidween ground and air 
transport systems and by the development 
of night flying beacons and facilities. The 



De Havilland Produces 
Hawk-Moth Cabin Job 

LONDON, ENGLAND-An interesting 

i'lawk-Molh has been produced by the De 
Havilland concern. The machine is similar 


ill appearance to many of the American 



French Mail to Fly Atlantic 
PARIS, FRANCE— Plans ot the Aero 
Postale Company to make its plane- 
ship mail line to South America an all- 
the-way-by-air system some time this 
Spring have been announced. At pres- 
ent. fast despatch boats cover the water 
Jump between the Cape Verde Islands 
and South America. 


Report Mail Contracts Signed 
BUENOS AIRES, ARGENTINA.— It 
has been reported here that a 10 yr. con- 
tract for the transportation of air mail be- 
tween this city and New York City has 
been awarded by President Irigoycn to the 
Tri-Motor Safety Airways of New York. 

beenTrrVngTd\o*«rrRiodrjaniero. 



Air inm of Ihc famous German flaiU al Leipatg. 
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THE BUYER’S LOG' BOOK 


Flottorp Propellers 

SEVERAL TYI’ES of wooden propellers ior various 
engines are now being niaiiutactured by the Flottorp 
Propeller Co., 1836 Linden Ave., S. E.. Grand Rapids, 
Mich. These projKlIers are efficient and durable and much 
care is exercised in their design and manufacture. 

Straight grained lumber, free from knots and other de- 
fects, is carefully kiln dried and tested both ior moisture 
and other conditions. After removal from tlie kiln the 
lumber is piled in a warehouse until ready for use. The 
lumber is then planed on both sides, making it possible 
to detect any hidden defects. 

The pattern for each piece is laid on the lumber in such 
a way that all defects will be cut out and the grain will 
run straight when the laminations arc assembled into a 
propeller block, at the same time getting as many cuts as 
possible. Some of the laminations require hub wideners, 
which are glued on. marked and sawed. The stock is then 
taken back to the planer, dressed to the desired thickness 
and is ready for another inspection. 

Sides to be glued are roughed by hand with a special 
tool or on a common machine scraper. Before gluing, 
however it is necessary to be sure that the density is ap- 
jiroxiniately the same for all pieces which are to lie glued 
in one block. The pieces arc graded and matched and, if 
some boards are heavier on one end, they are used by al- 
ternating the heavy ends in building up the unit. For 
this reason a number of propellers are glued at the same 
time. This is important is obtaining the correct balance in 
the propeller. 

Temperature is carefully maintained in the glue room 
and the glue is spread with a large brush or glue spreader. 
After the laminations have been glued they are placed in 
forms to hold them in position and these are stacked up in 
the glue press, retainer rods put on, and the entire mim- 



Government inspectors checking propellers in the mann- 
facliiriiig process al the Fiatierrp factory. 
ber can be taken out and stored away, leaving the press 
empty for the next group. 

y\fter the blocks have been seasoned they are cut into 
shape, semi-automatic machines being used to remove 
most of the excess wood. After this is done the pro- 
pellers are sent to the ageing room, where moisture in the 
glued joints is dried out and equalized throughout the 
propeller. If there is any strain between the laminations 
which would cause the unit to twist, this will occur during 
the ageing process before the final trimming and shaping 
is done by the handworkers. During this process tem- 
plates are used to obtain the correct thickness and curva- 
ture and protractors are employed to check the angle of 


the blades. After this the propeller should be in balance, 
but on account of slight inaccuracies, it is nearly always 
necessary to go over it a few times before llie balance 
will be perfect. 

The wood is next prepared to resist the elements by iin- 
pregnation with triple boiled linseed oil and then using a 
good enamel. The propellers are then tipped with metal 
and arc ready for use. 


Bronze Welding Rod 

ANNOUNCEMENT HAS been made by the Oxweld 
Acetylene Co,, 30 East 42d St., New York, N. Y., of a 
new bronze welding rod. This product, which is desig- 
nated Oxweld No. 21 High Strength Bronze Welding 
Rod, has been thoroughly tested in the laboratory and 
in the field. 

This rod is recommended for all bronze welding 
applications including the fusion welding of brass 



A photograph showing a bronze-welded six inch galvan- 
ized water line. 

and bronze, bronze-welding of malleable and gray 
iron castings, joining dissimilar metals and building 
up bearings and other wearing surfaces. Due to its 
composition it has a uniformly low melting point 
and easily controlled flow. It is said to produce a weld 
metal as hard ami wear resistant as that formerly made 
with manganese-bronze rod. 

By its use, tough and ductile weld metal having 
a tensile strength of over 45,000 lb. per sq. in, can be 
produced. This is about 15,000 Ib. per sq. in. in ex- 
cess of the strength obtainable with earlier bronze 
welding rods. In addition, it will make a much 
stronger bond with ferrous metals. 

Properties of this rod eliminate almost all boiling 
and fuming of the weld metal. Annoying fumes are 
reduced to a minimum and elimination of oxide and 
gas inclusions is a reason for both the remarkably 
sound and strong weld metal produced and the good 
adhesion to iron and steel. 


Endicott Forgings 

THE ENDICOTT Forging & Manufacturing Co., 
Tnc„ has for many years been engaged in the manufacture 
of aircraft forgings and among their customers are the 
leading aircraft manufacturers of this country, 

The company manufactures drop or upset forgings 
weighing from lb. to 80 Ib. to any S. A. E. specification 
and have facilities for heat treating if desired. This 
company has a capacity of over 20,000 tons per year. 
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Bloxham Control Sticks 

THE BLOXHAM "Safe-T-Stick” has been desigiieil 
to make it possible for the instructor to disengage his stu- 
dent’s controls in the event that the latter "freezes” on the 
stick. This safety 
device is manufac- 
tured by the Blox- 
hain Aero Supply 
Co., 3011 South 
Wabash Ave„ Chi- 
cago, 111. 

The mechanism 
of the Bloxham 

Safe- T -Slick is 
simple and the unit 
replaces tlie regular 
stick used in dual 
controls. It is fast- 
ened in the socket 

in the student’s 

cockpit by means of 

The stick proper is 
placed in the hol- 
low of a clamp and 
held in the proper 
annular position by 
Diagram sheming llie mechanism of a bead. The clamp 
lha Bloxham Safe-T-Slick. E — Ex- made in halves 

tension piece for dual control slick hinged together on 
socket; S— -slick proper; H— clamp; one side and having 
0—bead; L—lips and J—fmv. lips on the other 
sides. Under nor- 
mal conditions the lips are locked by jaws which can he 
released in cases of emergency by a wire which is led to 
the instructor's cockpit. When the wire is pulled the 
damp snaps open leaving the stick in the hands of the 
student but detached from the dual control mechanism. 

When it is desired to gpiard against accidental release 
of the stick, a lock pin can be inserted through two holes 
in the clamp making the releasing mechanism inoperative. 


Air Speed Indicator Tester 

A NEW device which enables a pilot or air line 
operator to check air speed indicators quickly and accur- 
ately has been developed and 
introduced W the Consolidated 
Instrument Company of Amer- 
ica, Inc. 305 East 47th St., New 
York, N. Y, This instrument 
which is portabie, is said to be 
the first of its kind to be devel- 
oped and affords a means of 
checking air speed indicators 
after they have been installed in 
the instrument board of a plane. 

The device is encased in a 
small wooden box and consists 
mainly of the dial which registers 
the air speed indication and a 
long length of rubber tubing, the 
end of which is attached to the 
instrument to be tested. The tub- 
ing is passed through a pair of 
rollers on the inside of the box. 

The Consolidated Instrument Company of America, Inc., 
also manufactures a complete line of instrument equip- 
ment for airplanes. This includes instrument units of 
various types and sizes and instrument panels for a num- 
ber of aircraft requirements. 




SIDE SLIPS 


By Robsrt R, Osbor-n 

.According to the news, construction is about to start 
in a Delaware River shipyard, on a seadrome, which « 
apparently some sort of a floating island of a type which 
>vill be anchored at inteiwals along important water routes 
to permit the use of airplanes with land undercarriages. 
If the inventor of this device is an enterprising salesman, 
we could put him in touch with at least six eastern flying 
fields which should be in the market for one of these float- 
ing landing areas right away. 

One New York man was so anxious to see the recent 
Sharkey-Stribling fight in Miami that he bought the air- 
plane which took him down there. It occurs to us that 
possibly he didn't realize he was buying the ship when 
he started out. We can recall only too well buying at 
least three taxi-cabs under the impression we were hiring 

There seems to be quite a controversy raging in Phila- 
delphia over the selection of a municipal airport. In one 
news dispatch we read, “One objection that some people 
seem to be raising to this site for the airport is that half 
of the field is under water.” 

This, of course, is not the ideal condition for a Phila- 
delphia field, but if work is started immediately it may 
be possible to have the entire field under water before the 
next National Air Race is held there. 

W'e don’t know just how to account for it, but on over- 
hearing some of the students' conversation at Curtiss Field 
on Long Island, we’d say quite an epidemic of military 
titles had struck camp. None of the pilots were referred 
to with commissions less than Captain, and some of them 
even ranked as Majors and Colonels. We didn’t get an 
upportunity to consult Genera! Winston, Field Manager, 
about the title prevailing in the rest of the organization, 
but will report them to Av].^TIOS readers as soon as pos- 
sible. 

Mr. K- R. K. of Haverford, Pa., quotes from a news 
item in the Baltimore Sun, “Taylor swung the tail of the 
ship back and forth to slow it up while he looked for a 
landing place,” and inquires how to go about getting a 
ship to wag its tail so effectively. 

Contrary to what might be expected by any one having 
experience with dogs, a plane wags its tail most enthusi- 
astically when it is kicked hardest. 

Messrs. C. C. D. of Brevard, N. C., and B. C. of 
Brookneal, Va., both enthusiastically jump on the same 
news item, "Jack Story, 24, mail aviator of Kansas City, 
leaped 3,000 miles from his plane to safety, but didn’t 
forget to shut off the motor and seize a sack of mail.” 

This seems to be the aeronautical equivalent of the old 
question, “What ten books would you take with you to 
a desert island ?” Apparently every mail pilot should take 
a sack of mail with him on those long tiresome 3,000-mile 
parachute jumps, preferably a sack containing a large 
percentage of postcards. 

That idea of shutting off the motor before making a 
parachute jump isn’t such a bad idea, either, and we sug- 
gest that the Department of Commerce require every 
aviator to go right back and shut it off in case he forgets. 
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Capt Haw^ a nd Wasp 
set new record! 



jfAe- 

^usacc' 


^ .'fp-f 





fifty-nine seconds from Los Angeles to New York as Hawks and mechanic, Oscar E, Grubb, with a"Wasp” 
(he "Wasp” speeds the 2,700 miles to new laurels in powered Lockheed Air Express, recently cut 30 min- 
the transcontinental non-stop the utes from the former record 

flight. Setting a new pace PRATT ^ WHITN EY AIRCI^AFT CO. also made with a "Wasp." 

HARTFORD CONNECTICUT 

Wasp & Hornet 

S n a I n E s 


THANK you fc 
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The Eight-Hour Day 
for Ford Planes 


Northwest Airways schedule their Ford places for 
a round-trip flight between Chicago and Minneapolis- 
St. Paul every day. The trip each way takes about four 
hours. They assign their Ford planes a daily eight- 

Stout Air Services fly a plane from Detroit to Cleve- 
land in the morning, use it for sightseeing during tho 
day, and then fly it on the scheduled Cleveland-Delroit 
flight that evening. The plane front Cleveland does 
the same thing in Detroit. These planes are averaging 
close to eight hours daily — even more in the summer 
when daylight is longer. 

Tliis kind of performance, day in and day out. re- 
sults from the all-metal construction of Ford planes. 
Every structural member is of known strength, and 
that strength is measured to meet a known stress. As 
a consequence continuous work does not bring uneven 
wear or produce chronic failures in parte of maximum 
wear. Every single part of llie plane is able to do its 
full share of work every day. 

Only because they do obtain service free from dis- 
rupting troubles and adjustments, repairs and replace- 
ments, can owners of Ford planes deliberately schedule 
their planes for such a high average amount of flying. 
Knowing they can get that performance so certainly. 


they are able to operate with a minimnm number of 
planes and keep the money they do invest in planes 
working at high ef&cicncy. 

Your planes arc earning only when they’re working. 
Nobody knows the limit of the Ford plane’s capacity 
for work. The first one has yet to wear out. 

The Stout Metal Airplane Company 
Division of Ford ,1/ofor Company 
Dearborn, Michigan 


The Ford Tri-hlolored AWhleial Trunsporl will be on display at the Ali-r 
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Lighter than Iron 

A ^roup of 
advanced Light 
Alloys used in 
a wide variety 
of Industries 


Tills book illusti-utcs and ex- 
plains llie wide range of 
aircraft ]>arts that are now 
being made of Bohualite. 
Here is explained the ad- 
vantages of ibis new light 
metal — its ]>liv.siral proper- 
ties and an informative his- 


tory. If you arc interested in 
weight reduction — longer 
life and an increased factor 
of safetv— this book shoultl 
he kept on hand for constant 
reference. Scud for your 
copy today. 


BOHN AU^MINUM & BRASS CORP-, DETROIT, MICH. 

New York Cbicago Philailelphia Cleveland TilU^burgh 


CHAS. a BOHN 


i 

L 




AVIATION 



746 


AVIATION 

March 9. 




A NEW CEILING in Training Plane Value 



f/3gf. 


Y ou know an<l we know that a 
training plane has to lie good. 
Any other idea is the most danger* 
0119 sort of falee economy. 

The Fairchild '‘21" is the first 

eoinmercial plane in the historv of 
American aviation designed at every 
point for the instruction of student 
flyers. The "Genet” engine, now 
being produced in volume liy Fair- 
child at Farmingdale under exclu- 
sive license from Armstrong Sidde- 
ley, Motors, I.td., answers for the 
first time the need for an .American 
small airplane engine of proven de- 
pendability. 

The Fairchild "21" is not merely 
gond. It is at least a year ahead of 
the fielrl at every point of compari- 
son. Materials and workmanship are 
A plus — judged even by Fairchild 
standards. Safety factors have been 
actually tlonhled at crucial points. 
It is a low wing plane. "Floating" is 
eliminated and full vision is pro- 
vided for both instructor ami stu- 
dent. Top speed is 105 miles per 
hour, and at its cruising speed of 90 


The 21 


with its time -tested small engine 
of proven dependability 
anti performance 


miles per hour the "21” has a range 
of 42.5 miles. I'hc landing wheels 
have on eight foot spread — 30”f of 
the wingspan. Oleo shock absorbers 
eliminate bouncing. The plane can 
be ground looped at 40 mites per 
1 our without scraping a wing lip. 

If you, as a training school opera- 
tor, are in business to stav and to 
make a profit. ihe_“2r’ is the plane 
you want. .4t S4p250 flyaway Farm- 
ingdale — completely equippeil and 
ready to fly — it will return more 
than a dollar’s worth of service for 
cverv ilollar vou put into it. 

P. S. As is likely to happen when 
a gooil ilesigner starts in to do a good 


job regardless, the Fairchild “21” 
looks its quality inside and outside. 
Over and above its use as a training 
plane, a lot of the more rannv and 
air-wise sportsmen are going to want 
it for personal use. 

Fairchild offers a dealer proposi- 
tion which will command the imme- 
diate interest and respect of your 
hanker — and which will enable you 
to sell planes at a profit. Prompt de- 
liveries in the flying season are aa- 
sured to dealers who place their 
orders now. Write or telegraph 
Fairchild Airplane Manufacturing 
Corporation, Farmingdale, Long 
Island, N. Y. 
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FOIA GPvEATEPv OPEFkATINC PROFIT 
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,a\ old J 
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WRITE 

FOPA 

PRICED 






THANK you far n 



trailing Clouds ^Glortj^ 


// 


. The Pioneeridg is done, 
e and Engineering wifi lead on. The scienlist and engineer are both 
’'Gentlemen from MUsouri” < - "You have to show them." They stand to- 
gether as a bulwark protecting this new and wonderful step in advancing 
civilization. Safety, time, ecomony, profit are their watch words. Technical 
merit alones satisfies them. 

Out of the fire, from off the test block, down from the service ceilings, tried 
on mail anti transport lines in Canada, in Florida, Naluraline emerges, the 
super aviation fuel. 

!Naluralincismade from 100% INalural Gasoline and is not doped or blended 
with any other medium. With a high gravity, low initial, extremely high 
perrentage over at 212° F (indicating unusual volatility) with, at the same 
time, no tendency whatever toward vapor lock, it is easily understood why 
ISaturaline operates so smoothly and gives such perfect combustion in the 
inoilern type of aviation motor. 

These uualities make it the pure, quick starling, complete burniug, 
|)owrrful. smooth, light weight fuel so desirable. 

NATURAL I NE 


NATVnALINF. 
COMPANY OF 
AMERICA 

Cbesinul and Smith Bldg. 
TULSA s: OKLA. 
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Here’s an anual photograph 
chat speaks for itself. The Gov- 
ernment said it was stunt- 
flying. The COMMAND-AIRE 
proved that it was merely 
uncanoy, built-in control and 
stability. The Government now 

COMMAND-AIRE stability is 
the kind of stability that con- 
verts demonstrations into sales. 
It is stability that widens your 
market to include flaming youth 
and conservative middle age. 


(^lOhere stahdity 


e stick . . . 

The COMMAND-AIRE is the 
only plane over which the pilot 
has complete control at stall 
speed. This amazing superior- 
ity answers the two burning 
questions of every beginner — 
“Suppose the engine stalls?" 
and “Isn't it hard to land?" 
For the COMMAND-AIRE has 
won every spot-landing contest 
entered. 

To you, as a dealer, COM- 
MAND-AIRE is more than an 
aeroplane. It carries the strong- 


est sales appeal in proven assur- 
ance of utmost stability — aristo- 
cratic lines — beautiful finish — 
and 10 cardinal points of struc- 
tural superiority. 



The COMMAND-AIRE franchise 
may still be open in your terri- 
tory. Write for the COMMAND- 
AIRE proposition. 

COMMAND-AIRE, INC. 

Little Rock, Arkansas 


COMMAND-AIDt 

■■ r^~ ■ 


THE PLANE OF 
TBANS you far min 
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Sport 


Waco 


H ere is the pride of the makers of 
WACO ... a remarkable airplane 
. . . fast, maneuverable, brilliant in its 
performance . . . yet wiebat a practical 
workaday aircraft. 

Speed! Speed to get there ahead of 
appointments. Speed disdainful of wind 
and weather, Speed which won such major 
air events of 192S as the transcontinental 
derby. John Livingston, the winner of that 
event, reports an average cruising speed of 
129.4 mi. per hr., for more than 10,000 
miles of flying in his sport WACO. 

Respoiisiee7iess! Instant response to the 
touch of a Anger. Performance that tingles 
and thrills. But performance marvelously 
combined with such pronounced in- 
herent stability that the ship flies "hands 


off" much of the time. And it settles to 
earth with the same easy precision as the 
straight-wing WACO, even though 7 to 8 
miles faster in landing speed. 

Dependahj!//y!The satisfaction of proved 
reliability. Confidence in those "invis- 
ibles" which are the measure of real 
worth. Zooming climb from take-off and 
short roll after contaa of wheels to 
ground . . . characteristics that simplify 
emergency landings and make for pracli- 
cat commercial use. 

Brilliant performance to thrill and sat- 
isfy . . . flawless workmanship to instill 
confldence and conquer emergencies . . . 
custom finish to express individuality , , , 

You, too, will be proud to own a 
sport WACO. 
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Safeguard the Pilots that visit yout 
QJ Port during adverse weather. 
Atmospheric conditions frequently 
exist that require the piercing power 
of a high intensity beacon, in order 
to reach the vision of the Pilot 


Increase the safety factor of night 
landings at your Port by installing a 
Sperry 30,000,000 candle power 
Auxiliary Beacon. 


The Sperry Gyroscope Company, Inc. 


BROOKLYN 

CLEVELAND PHILADELPHIA 


SEATTLE 



NEW YORK 

LOS ANGELES SAN FRANCISCO 
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UNIVERSAL SERVICE 



T/ie VOUGHT “CORSAIR” 

Military — Sport — Commuting — Travel 


T he superior characteristics shown 
by the Vmight "Corsair” in the 
U. S. Navy proves condusively that this 
latest Vought plane is unexcelled, not 
only for military use, but also for 
private and commercial use where real 
performance, quality and durability are 
desired. 

Vought Airplanes provide universal 
service over land or sea. being quickly 


convertible to land plane, seaplane or 
high performance amphibian. 

Each production “Corsair” is guaran- 
teed to equal or exceed the Four World 
Records for Altitude and Speed officially 
credited to this airplane. And behind 
every "Corsair” is the Vought Organiza- 
tion, with its enviable record in aviation 
history from the first Vought plane, the 
VE-7 (1917), to the "Corsair” (1929). 


Chance Vought Corporation 

Division of United Aircraft & Transport Corp. 



LONG ISLAND CITY 


NEW YORK 


AVIATION 
March 9, 1929 


753 



Aircraft 

and accessory mainifaclur- 
ing and maintenance plants 
are using Oakite materials 
and methods with safety 


Qeaning motor parts after 
machining, before assem- 
bling, after dismantling. 

Removing heat treating oils- 
Cleaning alloy pistons. 

Cleaning aluminum crank 

Removing stamping and 
cutting compounds. 
Anti-rusting parts. 

Cleaning radiators. 

Cleaning before plating, gal- 
vanizing, enameling, japan- 
ning. 

Cleaning fuselages, bodies. 
Stripping paint. 

Removing exhaust oils anil 
carbon from bodies. 

Cleaning floors, walls and 
machinery. 

Washing waste and wiping 
cloths. 

Cleaning before lacquering, J 
painting. e 



CLEANING 

. ... a vital factor 
in aircraft production 
and maintenance 

I N aircraft manufacture and maintenance, 
cleaning operations are of major impor- 
tance. For only when surfaces of metal parts 
are completely exposed can inspection detect 
hidden imperfections. And in overhaul work, 
only by rigidly excluding every bit of dirt, 
grit or foreign material from moving parts 
can disastrous mechanical failures be avoided. 

Oakite materials and methods provide tested, 
successful procedures for performing every 
cleaning operation. They are backed by a 
trained service organization with twenty 
years’ experience behind it, used by more than 
19,000 concerns in over 300 industries. 

And through Oakite Service Men you can, 
wtihout obligation, obtain complete data for 
constructing and laying out efficient cleaning 
tanks, heating coils, and equipment. Detailed 
inquiries are invited. 


OAKITE PRODUCTS. INC., 14H Thames St.. NEW YORK, K. Y. 

OAKITE 

Industnal Qeaning Materiak opa Methods 
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A Viiiit Message 

to ii€HOOIi§ 



Cut Instruction Prices...;^ , 
Doubte-up on Profits/ 


Espectially 

Designed 

for 

Eooiioinieal 

Training 


M 


AINTENANCE and operating costs of the MONO- 
PREP are but a mere fraction of the expense ac- 
to the average training plane 


That's why schools with Monopreps on the line can offer 
student training for less money and still enjoy larger 
profits than their competitors. 


Note these 
Monoprep 
Features— 


Often the same purchase money puts two Monopreps in- 
stead of a more expensive plane into service, which means 
two students in the air during the same hour. The side by 
side training permits the instructor to cover each lesson 
thoroughly while the student is in she air. This feature alone 
saves hours of time. 

The MONOPREP embodies every qualification desired 
in a training plane. 

Inquiries are invited for distributor 
and dealer franchise contracts. Write 
or ti’ire today for full information. 


Perfect vision all directions. 
Oildraulic landing gear struts. 
Two doors. 

Friese type ailerons. 

High lift wing. 

Slow landing speed. 
Gasconsuraption4gals.per hr. 
Five hours fuel. 

Flyaway price S2675. 


s 


MOIVO -AIRCRAFT, Iiic. 


.IccriieK (o the !4cliooi 
with the llONOl’KEP 
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... no longer alone is he who guides these ships of the air . . . 
r with a welcome brother . . . confidence ... he rides the skies. 

Cmtmenial AirpUmc Engha -aill be exhibited al the All- 
American Aircraft Slxrw. Detroit, Miehigan. April 6 to ,4. ,929 

CONTINENTAL MOTORS CORPORATION 

The Largest Exelutire Motor Manofoelorer in the ll'crld 


rantinental Motors 
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ELECTRIC DRILLS and 

SCREW DRIVERS 

MIDQET TYPE 



Lower Your Costs With These Small Tools— 
Exceptionally Light In Weight and Speedy 


These small electric drills and screw drivers 
were especially designed for delicate work. 
Since their introduction, they have rapidly 
taken the place of small hand operated tools 
because of their practicability and the many 
different kinds of work they can be used on. 
They fit into the palm of the hand, and being 
light, are very easily handled. Ideal for 
Aeroplane manufacturers. 


The drills are made in two sizes — 3/16 and 
in. capacity. Weight is lbs. Length 
overall is in. 

The screw drivers are made in three types; 
one at 1250 R.P.M. for No. 8-32 metal 
screws; one at 950 R.P.M. for No. 10-32 
metal screws; and one at 485 R.P.M. for 
No. 8 wood screws. The weight is 3 lbs. 
Length over all is ll’.t in. 


You can try one of these small tools in your own shop for 
ten days, free of charge. Put it to the test. If its perform- 
ance doesn’t satisfy, return it at our expense. No red tape. 

TOOLMAKERS SINCE 1893 


Independent Pneumatic Tool (jo. 

PNEUMATIC \ 232 South Jefferson Street J ELECXR.IC 
TOOLS \ Chicago. IllinoU / TOOLS 
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IDECO STANDARD HANGARS 


r 



T O see an IDECO hangar is to have a new appreciation of how good hangars 
can be in the standardized steel form. 

IDECO steel hangars are insulated against heat and cold, galvanized against rust 
and corrosion, sealed by lockjoint sheeting against rain and snow. They are fire- 
safe and easy to erect or alter. Can be adapted to your particular hangar 
requirements and are most economical in price. 

Their attractive appearance, quality of engineering, material and workmanship 
will instantly appeal to you. Only by carefully checking the many features of 
these buildings can you judge the value offered. 

The International Derrick & Equipment Company 

Columbus, Ohio Los Angeles, Cal. 


T LLUSTRATED here is a typical IDECO insu- 
lated panel. The insulating material held firmly 
against the sheeting produces an insulating value 
equal to a 13" brick wall, or 20" of concrete. As 
no wooden nailing strips are used, there is no 
increase in the fire hazard. 

At a cost of approximately one half of a brick or 
masonry type building, the same protection against 
heat or cold is obtained, yet the many advantages 
of the sectional construction are retained. 
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That Qualifies 

Anything less than the training that will prepare you to hold a 
position, not merely get one, is wasted time. That is why the 
Guardian Air College was founded, to give the training found over 
a period of years to be necessary for complete success in commercial 
aviation. 

Full Training Factory Conditions 



2504 TEXAS AVE., Dept. S, ST. LOUIS, MO. 


Experts, with years of instruc- 
tion experience have laid out, 
and teach the Guardian Course 
under the direct per- 
sona] supervision of 
Derek White, formerly 
General Manager of two 
great air schools, one 
of which advertised him 
as the "highest paid 
air school executive in 
the world”! 

Here at Guardian we 
teach you airplane con- 
struction. repair and 
maintenance under mod- 
ern conditions. You are 
taught motor work on 
modern engines, water rrViliin>. " 
and air cooled. You 
build every part of air- 
planes and tear down, adjust and 
assemble engines. In addition, 
you arc taught aerodynamics, 
airplane drafting, welding, air- 
port management and other 
subjects. 

No Flying 


Your airplane and engine work 
is given right in the Guardian 
plant, where we are rapidly get- 
ting into production on 
Guardian Monoplanes. 
You then are taught to 
build jigs and fixtures. 
• >ry pn ■ 




- CORPORATION 


Special Offer 


Right now we have a 
special offer that saves 
exactly half your tuition 
cost. We allow you to 
earn this amount work- 
ing for us. Tliis, we 
feel, is the greatest and most 
generous offer ever made to 
aviation students. Now is your 
opportunity. It is greater now 
than ever before, or will be again. 
Send the coupon ■tt onct for your 
copy of “Heavens Filled With 


which will con- 

the superiority 
of Guardian 
training. Mail 
the coupon now, 
before you turn 
the page. 
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^^GULFPRIDE OILS'' 

Americans Finest Aviation Oil 


GULFPRIDE OIL might be termed the “oil everlasting — 
tough bodied, it presents an unpenetrable film to all bearings 
— seals piston rings thoroughly and resists dilution — May be 


had in the following grades: — 

GULFPRIDE OIL 75 
GULFPRIDE OIL 100 
GULFPRIDE OIL 120 
GULFPRIDE OIL 150 
GULFPRIDE OIL 200 


75 Viscosity S.U.V. at 210°F. 
100 Viscosity S.U.V. at 210’F. 
120 Viscosity S.U.V. at 210°F. 
150 Viscosity S.U.V. at 210°F. 
200 Viscosity S.U.V. at 210°F. 


Write us for samples and specific recommendations for your 
particular engines. 


At the Sign of the Orange Disc 


GULF REFINING COMPANY 

PITTSBURGH, PA., U. S. A. 

Dislrict Sales Offices 

Boston - New York - Philadelphia - Atlanta - New Orleans - Houston - Louisville 
Refineries 

Bayonne. N. J. - Philadelphia, Pa, - Port Arthur, Tex. 
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Trenchlay-is the 
economical cable for airports 



Trenchlay construction is 
unique. Its conductors are 
permanently sealed with non 
metallic and chemically inert 
materials which are impervi- 
ous t© moisture and unaffect- 
ed by ordinary earth acids 
and alkalines. 

There can be no crystalli- 
zation nor electrical effects 
in its non-metallic, non-mag- 
netic sheath. 

It is light in weight, incom- 
parably simple to splice, and 
can be installed at lower- 
than-usual cost. 

Lower in first cost; meas- 
urably cheaper to install; en- 
gineered and built for long 
and trouble-free life — these 
advantages make Trenchlay 
ideal for airport lighting. 

May we have one of our 
engineers tell you of the 
well-known airports where 
Trenchlay is now in service. 



BARE S’ TINNED 
WIRES - • • POWER 
CABLES - MAGNET. 
WEATHERPROOF 
RUBBER COVERED 
WIRES - • FLEXIBLE 
WIRES, CABLES & 
CORDS--SlGNAL^ 
TELEPHONE WIRES 

• • • LEAD & STEEL- 
TAPED CABLES -SU- 
PER SERVICE CORDS 
dtCABLES-ROMEX 

• • - SPECIAL WIRES 
10 SPECIFICATIONS 


and of the many leading pow- 
er-company engineers who 
are regularly specifying it? 

ROME WIRE COMPANY 

mv>s:ON»/cENrRALC*BU:CO»PO.ATION 

Rome, New York 

ROME WIRE 


FROM WIRE BAR TO FINISHED COPPER WIRE 
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Big Business Stands Begging 

For Traiiie«l Flyers 






tcic/l ifce spirit o/yowh. of roaring progress. It'shralhful, plfasnnl, fii^of IhcspiHl of romance, l/s 
profitable far beyond the dreams of the young man xehose business career it just dauning. 

Parks Air College, the largest air school iu the United States, leads all others, not only 
in enrollment, but in the number of its graduates, the ihoroughnc.ss and meticulous 
accuracy of its training, and the completeness of its flying and ground equipment. 



Parks Graduates Are In Demand 

And DO wonder. They arc finished and dependable 
flyers and the aeronautical industry recognizes them 
as such. They are in a class far above that of the 
average young flying school graduate who offers him- 
self to an industry mat qui^ly discriminales — that 
w ill tolerate the pilot only when he proves his claims 
of excellence at the controls of an airplane. Parks 
Air College will graduate no flyer until ne is entirely 
worthy of the trust that is to he placed in him as an 
airman. In our class rooms you wilt 
follow a regular curriculum, laid out 
as carefully as the courses of a Uni- 
versity. Andintheairyouwillbe 
taught flying by the established 
and reliable Parks method. 

The system that has turned 
out hundreds of other compe- 
tent flyers will graduate you 
too. It is this system of 
carefully coordinated instruc- 
tion that hra made Parks Air 
College the undisputed leader. 


Parks 4•rn<lun(4‘s Ara Expertly Plniahed 

At Parks you will have the most up-to-date equip- 
ment that ran be houglit. A fleet of 24 new Travm- 
Air training planes, kept in flying trim by a corps 
of crack mechanics. Every power plant of conse- 
quence in aviation from the little Velie, the Caminez 
and the Whirlwind, to the old reliable OX-5, its big 
brother, the OX-6 and llic big liberty. 

You ore 15 minutes froiu the downtown district of 
Sl Louis, on one of the moat popular airports in the 
country. Here you see the country’s 
noted cross-couutry pilots as they 
drop in for an overnight stop. 
Here, loo, you meet other stu- 
dents from every state in the 
union and from Canada and 
Mexico. 

Decide Now! 

ibe rapidity of aviation. Every day 
that you waste in getting into ibe 

sr^goiu to be abend of you in the 
race for ibe splendid positions 


PARKS AIR COLLEGE 

204-N Missouri Theatre Buildiug 
ST. LOUIS, MO. 

Coble Address; PARKSAlR 


FOL 
IN THE 
COUPON 

NOW! 
jg 

PARKS AIR COLLEGE, Inc. 

204-N Mo. Theatre Bldg., St. Louis, Mo. 
Send me your book "Skyetard Ho~ uith 
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Mohair Fabrics 
for 

Cabin Mntoriors 


group of 
mohair fab- 
rics croafed 
to omphasizo 
indi'wiflnalit^' 
in the worK- 
mansbip of 
tbo aoroplano 
cabin in- 
terior. 


Prodacts of 


yFeroplane Fabrics 
Division 


Ono Park i%venno 
Mew York 



Aircraft Magnetos Rely On 
New Bakelite Material For 
Faultless Performance 


S INCE the early days of the automobile and 
from the inception of modern aviation, 
Bakelite materials have been a factor of impor- 
tance in i^ition design. To cite a specific in- 
stance, the Scintilla magneto for Curtis and 
Wright engines utiliaes Bakelite Molded for 
several vital parts. 

Faulty performance in an airplane magneto 
may easily mean fatal performance. It there- 
fore becomes imperative to use insulation 
material that possesses exceptional properties. 
Bakelite Corporation research laboratories re- 
sponded to this need by developing a new 
Bakelite material with high insulation 
resistance especially adapted to magneto 
construction. 
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Strong, good-looking 
buildings draw 
the paying rides! 


V i .s i t o r s — attendance — 
public interest — that’s what 
makes aviation pay. Taxi 
service — hop business — student 
training — city airport — the 
success of each largely de- 
pends upon its equipment — its 
buildings. 

Strong, fire-proof, safe — 
Maryland Metal Airport Build- 
ings draw visitors to any field. 
Made of die-staraped, inter- 
locking standard sections of 
I.yonore Metal the corrosion 
resisting alloy — they’re ready 
on instant demand. Easily 
taken down and rebuilt with 
practically 100% salvage — 
Maryland Meta! Airport Build- 
ings are adaptable, yet they’re 
built for permanence. 


Send 

Today 


Keep the plane biusy 

AbL IKAR ROUi\I> 


I p you are an airplane operator or in charge of .a flying 
school you will be interested in the all-year money- 
making possibilities of a new aerial camera — tlic Fair- 
child "all-purpose” mapping and oblique model F +. 

To meet the growing demand (or a simple ami sure 
commercial camera, one that will get vertical or oblique 
photographs, and reliable at wide range of temperatures 
and altitudes, Fairchild has perfected the new model F 4, 
It is made with the same precision as the Fairchild 
cameras that last year helped to map 53,000 square miles 
for the Dominion of Canada. 

This business of taking pictures from the air is waiting 
for you if you equip yourself to do it. Write for a de- 
scriptive booklet of what this fine camera is and what it 
docs. Fairchild Aerial Camera Corporation. 270 West 
S8th Street, New York City. 


Fairchild Aerial Cameras 
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>bu CO/? cjualify for an 
Am€R.ICAN £agLC. sales franchise . . 


During the past year, American Eagle has 
developed a large hut highly selective organiza- 
tion of dealers and distributors. This organiza- 
tion is composed of the finest men in the field. 
No group of men could face brighter prospects 
for 1929 — no group could be worthier of the 
prosperity ahead of them. And there’s still 
room for more men of their calibre. Their suc- 
cess can he yours! 

The American Eagle sales franchise 
presents the most unusual opportunity in the 
field of commercial aviation today. It offers 
these definite advantages: A liberal scale of dis- 
counts. There are no higher discounts paid by 
any recognized buUder in America. A salable 


product! Famous for never a structural failure, 
the American Eagle has conclusively proved 
iuclf the most popular plane in its class. 

And most important — the co-operation of 
a well-known and soundly established concern. 
American Eagle is the first company maintain- 
ing a road organization of men who have been 
trained to help the sales agencies in perfecting 
methods of merchandising and service. 

This fraimhise offers more than any other 
sales contract in the industry. It is much sought 
after, but not hastily granted. Certain territo- 
ries are still open to distributors and dealers 
who can prove their qualifications. Write to us. 


^AISmCAA SACLZ AmCKAFT CORP. 



UtlUTY 



"Joe, you had to go all the way to the coast for that 
last order — quite a trip I’d say. You made good time, 
tho’.” 


"Jim, not only did I get a good contract, but I found 
out something. Those boys flying the mail for Varney between 
Salt Lake and Pasco — winter and summer— have put over 
2,000 hours on several of their Stearmans in a year. I’ve got 
lots o’ business to get yet — it’s good to see you again.” 


7/fe STEARMAIS AIRCRAFT G. 

^ WICll ITA. KANSAS ^ 
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USE HASKELITE 100% 


leading aircraft builders have for HASKELITE was 
recrived recently from the Kreider-Heisner Aircraft Co. 
of Hagerstown. Md. It states: 

“We use HASKELITE plywood 100% throughout in 
the following places; wing rib gussets, box rib cap strips, 
aileron beams, aileron spars, and aileron false beams, 


aileron gussets, wing wallcs, floor boards, baggage com- 
partment fioors, and gasoline tank cradles." 

Letters similar to this are being received constantly, 
because 6S% of the plywood used in aircraft is 
HASKELITE. 

Send for valuable designing Ubie for aircraft engineers 
and booklet of HASKELITE airplane appUcations. 



Haskelite Manufacturing Corporation 

120 South LaSalle Street, Chicago, Illinois 



How To Use Aviation Insurance Protection 
Economically and Advantageonsly” 


Protection 

Available 





)ur new broehute. Aak ns for ■ copy. It explains 
innded on 20 conaecotire years’ practical experieaes 
corps of highly qualified eeronantieal engineers end 
ne of broad pracUeal experience in flying beaidei 


GOOD SERVICE COUNTS 

”^Stighout'“he''SOTW.'’**'* organisation than by all 


orgnnisationa 


Lowest Rates-Broadest Coverage-Bighdst Indenmities-Quickest Sertdes 



20 YEARS OF PRACTICAL EXPERIENCE IN AVIATION 
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OPERATORS! 

Here is a remarkable opportunity to pick up some prac- 
tically new equipment at astonishingly low prices. 
Look over this list. 


3 Ryan Broughams 
1 Cessna pyinrlicind) 

3 Curtiss-Robins 
I Lockheed-Vega 
1 International 
3 Fairchild’s FC2 
I Set Fairchild Pontoons 


2 Stinson Seniors 
I Stinson Junior 
1 Eaglerock 

1 American Eagle-Hisso 
2 Monocoupes (Velie) 
3 De Havilands 
3 Standards J-I 


SUBJECT TO PRIOR SALE 
Used Plane Department 


Universal Aviation Corporation 


Anglum, St. Louis County, Mo. 

Phone AVery 2725 


CINCINNATI lights Vp 


with B. B. T. of course 


AMERICA’S LEADING AIRPORTS. NOW B. B. T. LIGHTED, INCLUDE:- 


Lekehurst. N. J. 
New Brunswick, N. J. 
Newark, N. J. 
Wilmin/rton, Det. 
Philadeiphia. Pa. 
Bellefontc, Pa. 
Anacostia. D. C. 

Ouantico, Va. 
Atlanta, Georgia 
Columbus, Ohio 


cTeveland.’ Ohio'* 
Toledo, Ohio 
Detroit. Mich. 
Chicago. III. 



Elko. Nevada 
Reno, Nevada 
Oakland. Calif. 

• " ;ld. Calif. 

. .:1es. Calif. 
San Diego, Calif. 




Fairbanks, Alaska 
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Here’S a plane that 

sells Itself 



<7fc CflVflEKB 



To Pass the 

TRANSPORT 

PILOT’S 

EXAMINATION 

you must know 

Navigation and 
Meteorology 


PRICE jT98S F.O.B. FACTORY 

COMPtETELY EOUIFPED 

Star Aircraft Co. 

BARTLESVILLE, OKLAHOMA 


ONE OF THE MOFT SOUNDLY FINAKCED ORGANIZATIONS 
IN THE AIRCRAFT INDUSTRY 


No glare 
from the 
Pyle-National 
Boundary Light Fixture 

T his special boundary light fixture gives 
adequate illumination of the cone with 
a true perspective eHect and closely ap- 
proaches daylight conditions. In addition to 
this, the reflector prevents direct glare so 
frequently resulting from an unprotected 
boundary light fixture. 

Pyle-National airport lighting equipment 
meets the requirements of the Department of 
Commerce and also meets actual airport oper- 
ating requirements most completely. 

Bulletins describing the Pyle-National 
boundary light fixture in detail together with 
information on other exclusive developments 
for airport floodlighting, obstacle lighting, 
etc., will be sent upon request. 

(5Se Pyle-National Company 

1334-1358 North Kostner Avenue 
Chicago, Illinois, U, S. A. 



A book has been prepared which thor- 
oughly covers the examination for any 
grade of license in these subjects, and if 
the candidate will spend a few hours 
studying it no difficulty will be experi- 
enced. 


$2.50 Postpaid 


Mail Order to; 

Captain Lewis A. Yancey 

427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 
427 West End Ave. 

New York City 

Enclosed please End check for $2.50 for 
which send me copy of Aerial Navigation and 
Meteorology. 

NAME 

ADDRESS 

CITY STATE 
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Another Step Touard 

SAFETY AND PERFORMANCE 



Dealers Franehises Are Slill 
Availaile in Same TerrilorUs 
See Us at the N. Y. Show, Feb. 6-13 
I-I7 HaTerhamp Street, Bro^jii, N. T. 

Brunncr-Winkle Aircraft Corporation 


HALL-ALUMINUM 

AIRCRAFT CORPORATION 
Strong, Light Weight 

ALL-METAL 

Airplanes, Seaplanes, 
Flying Boats and Floats 

Standardized Drawn Sections and 
Stamped Parte Adaptable to Your 
Present Designs or New De- 
signs Supplied 

2050 ELMWOOD AVENUE 
BUFFALO, NEW YORK 

Contraetors to V. S. Nacy 



And Johnny said, "Hell, that's perfect.' 

KITTY HAWK performance is not only good, but ii 
is darned near perfect. 

BOURDON AIRCRAFT CORP. 

Hillsgrove, R. I. 
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Young man, WHERE are you 
going to learn to fly? 







The Bird Wing Commercial Aircraft Co. 

SCHOOL OF AVIATION 

St Joseph, Missouri 


|i::!Bi..:BLB.a,.aL..H, B' B B Bii.Bi Bi.nB..B. Bi:B[:ai"iB::'B»C 



WELDED 
ALUMINUM 
TANKS 


For over eleven years, PARA- 
MOUNT tanks have maintained 
standards which exceed the most 
rigid Army and Navy retjuire- 
ments. Inspection of materials, 
workmanship, and completed 
tanks, by the most scientific 
methods . . . under the per- 
sonal direction of J. Bitlig, Presi- 
dent ... is your warrant of 
the continued maintenance of 
PARAMOUNT dependability. 

Send us YOUR Blueprints 
for Eslimate 


♦ NT* 

WELDED ALUMINUM PRODUCTS CORP* 

19S Morgan Avenue Brooklyn, New York 

"PARAMOUNT TANKS ARE BE'ITER” 



PITCAIRN 

AIRCRAFT 


For Air Mail use . . . 

■ SUPER M.Air.WlNO 

For Sport or Private use 

• r . SPORT Mailwing 


Pitcairn Aircraft, me. 

Bryn Athyn Penna. 




YOHO & HOOKER LUMBER CO. 

Aircraft Department 
240 Wise Boilding. Yoongstown. Ohio 
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There’s No Question About It! 
— The Record Breaking 

“Question Mark” 

Used 

AIRCRAFT SCREW PRODUCTS 
Manufactured by The 

Aero Supply 

Meg. Co., Inc. 

Dependability means safety 





Write The 

Aero Supply Mfg. Co., Inc. 
College Point, L. I. 

For • Catalog on Airplane 
Screw Produeia, Aceeaaoriea 
and Aeronautical Suppliea 


^MANUFACTURER of 
Aircraft Engine Accessories 
desires to engage the services 
of a man who has had engineer- 
ing experience, is familiar with 
aeronautical engines, particu- 
larly the ignition. It is essential 
that he be an A-1 draftsman, 
able to make finished drawings 
from rough sketches. Please 
state experience in full, age, 
whether married or single and 
what salary would be expected. 

BOX 1217 



BROWNBACK 

AIRCRAFT ENGINES 



Radio Shielded Aircraft Wire 
Shielded Aircraft Wiring Harness 
Radio Shielded Ignition Harness 
Corona Proof Ignition Cable 

. BELDEN MANUFACTURING COMPANY j 
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S.S.White 
Flexible Shafts 

Jar 

I Tachometer Driving | 

and other [ 

Power Transmission 

J Made bv die largest producer 1i 
* of steel wire flexible shaft j“ 

The S.S.White Dental Mfg.Co. 

Industrial llivisian 

i5aWest4lndSt. NewTbrk.N.Y. 



UONSOGIHATEII 

INKTIUlAhESiTK 


the ideal HANGAR for airplanes 



ARCS BOOP CONSTRUCTION CO. INC. 

104 Wen 42nd Si., New York Cio 

SiVltieert and Oenlrotfert 




Aviation Protection, Inc. 

Insurance Brokers to 
Aviation 

110 William Street 
New York City 

Telephonet Beekman 8184-8185 


HIGH GHADE 

Gears and Machined Precision Parts 
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AUSTRALIA 

We tre preptreJ to negaliale for the follov/ing:— 
The Aiutnlian manufacturing rights (royalty bant) 
of aircraft aod tol« agencies of aircraft material, 


We Are Contractors To : — 


Royal Australian Air Force. 

npply of ilorci) 


Civil Aviation Department. 
Australian Aerial Services. 

eopna. lupp3y at ttara, petrol and nl itorase planti. etc.) 

Works & Railways Department 



SEAMLESS 

STEEL TUBING 

All Aircraft Grades 

VaUHOUSE STOCKS for immediate 
ihipment in any quantity. 

Miu. SHIPMENTS for lubstaneial 
production requirements. 

SERVICE STEEL COMPANY 

»3S FRANKLIN STREET 
DETROIT 

’*BUPPALI?' CIN'CINiSaTI LOS ANOELES' 


AU 

Aeronautical Supplies 

The UrgHt itock of aeMoautieaJ rep- 
frosi propellor to tail ekid; from gog* 


NichiolaS'Eeazl^ 

A irplay fonqwny 



Macwhyte 


Safe-Lock 

Terminal 


•locks by compression 
-cannot come loose 
•perfect fit for every 
terminal 

—keeps tie rod in align- 


Modeby 

Macwhyte Company. 290S Four- 
teenih Ave., Kenoaha, Wisconsin 
Makers of 

Streamline and Round 

TIE Rods 


. .TITANINE. @ 

Regitterad ’Hade Mack 

A Complete Range of 

AIRPLANE FINISHING MATERIALS 

Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate aod acetate dopes; 

Ti-Two colored one-tnacerial dope; 

Pigmented nitrate dopes; 

Flexible wing lacquer; 

Wood and metal lacquer (for inside and outside fiuiafa) 

TITANINE, Inc. 

Union, Union County, New Jersey 



12 years’ experience 
in designing and con- 
structing airscrews. 


Gardner Propeller Works, Forest Park, 111. 
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In the NATIONAL AIR RACES, September, 192*. 

B. G. MICA SPARK PLUGS 


Reliability of Performance 


The Transcontl 
2nd and 3rd pis 
All the Closed Course Events with 
air-cooled \Fhirlwind and Wasp 

11 out of 11 — 1 st place 

11 out of 11 — 2nd place 
8 out of 9 — 3rd place 
The Mitchell Trophy Race Curtiss 
D-12 engines — 1st and 2nd places. 
The Mason M. Patrick Trophy 
Race Curtiss D-12 engines— 1st, 
2nd and 3rd places. 

ALL WHlRLtrjND. tCASPS AND 
HORNETS IN THE TRANSCONTI- 
NENTAL NON-STOP RACE WERE 
EQUIPPED WITH B. G. MICA SPARK 


il Races Classes A, B and C 1st, 


The 




Corporation 


13< WEST J2nd street, NEW YORK, N. Y. 


GRUSS AERO STRUT 

Shock Absorbers 



Always in the 
AIR 

Yet on the 
GROUND 



Safety, Economy and 
Efficiency 

Uanufaelured by 


CRUSS AIR SPRING 
CO. of AMERICA 

San Franeiteo, California 

Fall informalion apm rigucst 


Approved by Department of Commerce 



RUSCO 

AERO PRODUCTS 

Safety Belts... Aero Rings...AcroCords...Shock- 
Abeorhcr L'siits... 'Crude A' Aero Cloth, in all 

widths. ..Tapes... Braids... Lacings ...Weiibings... 

Tail-Skid Bools ...Tank Straps ... Battery Covers 
... Brakr-Liiiingg ... Misoellaiieous Textile, 
)A-allicr and Stranded Rubber produets. 
Write for Complete Aero Calalogtie 

The RUSSELL Manufacturin9 Co. 


Subscribe to AVIATION 


Four dollars per year, (iianada, five 
dollars. Foreign, six dollars. Single 
current copies, twenty-five cents. 
Back numbers, twenty-five cents. 


Hadley Airport 

Just outside the Metropolitan smoke and sea- 
level fog area, f The only completely lighted 
field in the Metropoltian District, Storage 
space available in modern steel and concrete 
Hangars with expert service. H We overhaul 
Wright and Pratt & Whitney engines. 

HADLEY CORPORATION 

HADLEY AIRPORT. NEW JERSEY 
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Aluminum Fuel and 

AIRWORTHY 

Oil Tanks 

rnnam.^ - 

“Tank up with the leaders” 


Lightest aluminum 


welded tank per gallon 

S“'lliiiim 1 " '*■' 

— most durable — high- 
est safety factor. Prices ' 

“rWea ''•Kiew Jrj,itf 

in range with com- 


mercial aviation. 

Plana cem- 

StreloCt - Naughton 

-'PPreved 

IraJnih. - “®~*““tforsh,. 

> for Prt«d 

details. "P«e. Write for fail 

CORPORATION 

50 William Street, Long Island City, N.Y. 
Telepixme: Hunters Point 10463 

SwALL 0 w 4 |[!PLAIVe€d. 


WICHITA. KAMSAS 


wanted: 


enced 
’ sales manager 
for growing and established airplane manu- 
facturing company. Applicants with auto- 
motive or aircraft experience preferred. 
Give full details first letter. Inquiries kept 
confidential upon request. Address Box 
I21J, care Aviation, 


Siemens 

ENGINES 

80-115—125 H. P. 
Direct from 
Manufacturer 

K.G. FRANK 

Siemens & Balske A.G 



KNOW THESE NAMES? 

W. W. Mt« - • Prriidml 

Ffjrk'*S.^Hibbtrii - ’ - - - - CA«/ fj/siiierr 

WilliMn W.ic,^jr- 

B E R L I N E R Vj O Y C E 

AIRCRAFT CORPORATION 

OFFICES: Hearst Tower Building, BALTIMORE. MB. 


PERRY-AUSTEN 

DOPES 


Qeer 

Pigmenud 

Dope 


Nilra 

Perry-Austen Clear Acetate 

Th4 Lauing Vniarcoal 

The Best Finish { mTr o. 

PERRY-AUSTEN MFG. CO. 

Contraetor» to Vnitod Slotos Cooemmoiu 
Halo Offic« and Worlu; Grasmere, Staten Island, N. T. 
TeL: Dongan HiUa 707 

Chieaeo; 510 N. Dearborn St TeL: Snperior 004S 
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AIRCRAFT SERVICE DIRECTORY 



OCowAdvetttsement 

L/oo page 666and667cf Mar. 2ndi»ee 

PIONEER INSTRUNENT COnPAHY 

J54 LEXIHOTOM AVE.BMOKlYtl HW WRH 

TRIUMPH 

FUEL GAG«*Fmi AIRCRAFT 

STEARMAN, STINSON 
AND MONOCOUPE 

GEO. A. WIES, Inc 


^ 1 LOCKHEEDii^rea” 

S H p WA LT E IV-AS S O C 1 AT ES 


h 


V 

Black &. Bigelow, Inc. 



Addington Aircraft Co. 
SWALLOW DISTRIBUTORS 


A.liBi(|BTarw 

LUOINCTON PHILADELPHIA 
FLYING SERVICE^^^ 

P. O. BOX u'*'-’’"’54INeOL^N. 

TJ'F&2S'iZ^' 

SHKV-TwaMI cL »T a>T. st.°HwR.ra, caa. 

"•''‘"‘'rLt'sEavicS " 


SKINNER St COOK- BUILDERS 

ZBO MADISON AVENUE NEW YORK 

OLE FLOTTORP’S RECENTLY 

P L Y C 0 R 

BIRCH AIRCRAFT PLYWOOD 
THE PLYCOR 

DEVELOPED PROPELLER 

FLYERS INCORPORATED 

OXl and WUrlviod owibaulioB. all erpea 
airplane rabaildiniti raoil^complei^ abop ia 

ALBANY AIRPORT. N. Y. 

STRESS ANALYSIS 

AIRCRAFT DESIGN 
AIRPORT CONSULTANTS 
PRODUCTION ENGINEERING 

HUGH L. THOMPSON CO. 

13M WaldbtliD Bide. Kanaaa Citjr, Me. 

GARDNER 

PROPELLER 

WORKS 

FOREST PARK ILL. 


AIRPLANE S^UCE 

BRAND 0 X 5 new 

MOTORS 

DUAL IGNITION ■ HIGH COMPRESSION 

Northeaster Flying Togs 

HWrartL roHlei, flyini i^lt. 

P«CToW LUMBER CO. 

KANSAS CITY. KANSAS 

r° a TANK. ni Firat Ava_ MU.aukn, VpTa. 

aV" iHrJi!'"'" 



DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


HASKELITE 

PLYWOOD 

NEW YORK UNIVERSITY 
Uatverrity Hetfhta. New York. N- Y. 

nAGOSY & BVSCHEK 

120 Walker street new york arr 

.■sb 3 "a,'«,"ss ssrs.:?' 

HASKELrre MFC. CORP^ORATION ^ 


MID-SOUTH AIR WAYS INC 

PMpnl Yniir IiIpbs 

PHENIX NITRATE CLEAR DOPE 

CAPT. V a OMUE. Ugt. Operatiaaa 

“ilriTuMU* DISTRS. 'lIS?' J 

«»»I 1. AERIAL PHOTO 
katral 0^1 SURVEYS ' iWal R R 
COTTON DUSTING EVERY SERVICE 

Poet OSce Box 8Kt Creaotovx Statlwi. 
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WHERE T 


FLY 


Hamchusetli 


PACinC '•'IPECHNICAL 
SW.MOO UNIVEftSITY 

HOME STUDY COURSES 

WEEMS SVStEM OF NAVIGATION 
AIRPORT MANAGEMENT 
AE RONAUTICAL ENGINEER ING 
GROUND SCHOOL OF AERONAUTICS 
PRACTICAL SHOP WORK 
PLIGHT INSTRUCTION 


Leam to Fly at a Midwest 

MASSACHUSETTS AIRWAYS CORPORATION 
AIXXAN'^D'S/^^^tESiSa-'BipLANEE 

Airways Corporation School 


t(^lAuroie'*ilL"^rf»inooili^^UL"**od"^ W.ier* 

1 

1 

'°%'e °r'e . tr.lnux .ludcnlt M tir tenui 

LEARN TO FLY IN DETROIT 

•' - ' •' “ 

uied 


HARRY ANDERSON 



HooT«r Field. Waihinitoo, D. C 
COMPLETE FLYING AND 
GROUND COURSES 


Plan— Modern Equipment — Mill! 
- oned Pilot.— W».hm»ton’ 
end Be.1 FlpinE Fiel 


.niii: AVIATION 
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W H E 

RE TO 

FLY 

Ktu JtntM 

IVeie Ttrk 

Peaneplranle 

NEVftRK AR SERVICE 

FLY! 

PITCAIRN AVIATION of 
PENNSYLVANIA. Inc. 


1 Licensed Plimes 

LEARN TO FLY! 

1 Modern Equipment 

Wrae /or /n/ormalion 

Barrett Airways, Inc. 

^SSii 



Nmrk. N. J. 


Lend Title Bnlidinf 
PHILAOELFHIA 

Nta Jeriti 

Nta Tarh 

Fenn>uU-ania 

AIRView FLYING SERVICE.I.c 

CURTISS FLYING SERVICE, Ine. 
dloteo Roes C«dn Otp. H. T. 

.ttd '2M ^1“^ tlui^pn, Bd 

WM. PENN AIRPORT 
FLYING SCHOOL 

.nd eompltce fround counei. 4-vi]r dy-ias 

ROOSEVELT BLVD. A RED UON ROAD 
PHILADELPHIA 


owe 

Advertise Services and Products 
in the Aircraft Service 
Directory 

FLYING SCHOOL OF THE 

AUJ»4AIU- CONTRACTORS 
LUNKEN AIRPORT. CINCINNATI, 0. 

lUustraXed Folder on PegueU 

LEARN TO FLY 
BY ENROLLING IN ONE 
OF THE SCHOOLS LISTED ON 
THESE PAGES 


CLASSIFIED ADVERTISING 



FOR SALE 


INCREASED SI 



SSifK SS ss53.7t'=r-rrtai; feSfe 
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CLASSIFIED ADVERTISING 

(Conlimicd) 






^r.1srox‘;i:“fii1 




TAl’ERtM ENTAI, 


ItMENTAI, TWO-PI«« *porl bipt»ne, po»frrd wilh Warner 




FOR SALE: ■^«l Air ™‘»^J,"'. "'de.?;?,. 'Hn.'^rr-.et!!''Z‘^ 



g,,gs-;^.sa^ 

'n-srjr,..i-vys.f -' ' ’■ ■■■■ 


Lf^Kcwc ^^r>!"‘’ Pr^|''^mm. |*0:le 'to'-s' V a'^'S'ninV, 

rpon. Hebnm, Md. 


SjS",S.-Svx5?^^^ 

t¥l^:Sh'SSS=£F-'^^ 

Si. ns "S^a.-~..E-»a' jj-ss. sg'“ -" 

s;“r.*v:;? ,%nis/.sn?s.™r:.?*vs;.. art s: 

POSITIONS WANTED 


EB&sSis?' 


t: ;™™. e ■•; K;s„‘S" 
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Classified Advertising 

( Coiiliiwi'd) 


Index to Advertisers 


HELP WANTED 


B-Sgsg-S ajijr =-s'i=s 




g5S«IS:€=5S-"-— sssn,ss.,L, r„.. 
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Number One of a Series 
of Fact-Statements Re- 
garding a New Industrial 
Leader — Great Lak:s 
Aircraft Corporation, 


Respoiisibilitj 


I T IS a significant fact that shrewd 
comiueatalorb on aeronautical mat- 
ters already list Great Lakes Aircraft 
Corporation among the leaders of the in- 
dustry. That such a position should be 
conceded even in advance of forthcoming 
production announcements is a remark- 
able tribute to the inherent respoiisibilify 
of the Great I-akcs organization. Tlie frank 
confidence tvhich has been placed in this 


pott'crful newcomer is born largely of re- 
spect for the brilliant past records of its 
executives*, the high expectations which 
it has raise<l throughout the industry are 
deep-rooted in the firm soil of a solid en- 
gineering and financial backgrouiul. Avia- 
tion expects leadership from Great Lakes 
Aircraft Corporation because it is headed 
by men who have always Iveeii leaders— 
and Itccausc it is in business to stay. 



Military and Commercial Airplanes - - - Seaplanes and Floats - - - Aluminum Alloy Parts 


AVIATIOS' 


THANK YOU far 
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f"'' ^ 

is most ^ 

^obiloil is the choice 

^ , — Theve daring pil 



Theve daring pilots depended upon the unfailing performance of their 
planes- Every preliminary precaution was taken to insure such per- 
formance. Only the most dependable materials were chosen. 

In all these famous flights they relied on the supreme quality of Mobil- 
oil as their best insurance against engine trouble. 


^COt** 

Sew York to Paris, VCashington. D. C., to Mexico City, 
South America, \Fest Indies and back to St. Louis. 


^USS EARhahT 

hirst woman to fly across the Atlantic- 


^commander byrd"^ 

In the first successful flight to the North Pole. 




Around the World. San Francisco to Honoluiii. 


COEBELy:.^ 

San Francisco to Honolulu (Dole Prize Winner) , 


j^C.M’I-STAJVovskyF' 

From Capital to Capital around Europe. 




Mobiloil 

Look for the red 
Gargoyle trade-mark 
on th« Mobiloil 



l.ieut. Doolittle- — over the Andes. Lieut. .Maughait — Dawn-to-dusk 
across the U. S. A. Duggen, Olivero and Campanelli — Nesv York to 
Buenos Aires. -Major Dagnaux — Paris to Madagascar. Major Miller 
— Around rhe Union of South Africa. Kingsford-Smith and Ulm* — 
Around Australia. Japanese Fliers — Around Japan. Col- Skala — 
Prague to Tokio, Superior quality as' well as National and World-wide 
distribution account for Mobiloil’s preference amorsg experienced pilots 
and aircraft manufacturers. You are always sure svith 


The World’s Quality Oil 

Mobiloil 

VACUUM OIL COMPANY 

THANK YOU fat mniiamni: AVIATION 



SINCE 1893 


MAKING TOOIS THAT DEPEND UPON ACCrRACV 



Axelsou u ai one 
of the first plants 
in the United 
States to use Jo- 
hannson Qage 
Block.. .the high- 
est standard of 
precision. 





Such precision is not 
uncommon in the 
making of Axelson 
tools and in testing 
the accuracy of cer- 
tain Axelson Motor 
parts. H ^ X 


^ 00^00 

Imagine A Ihui llssm-. approximately 1 1.000 j)arl of an inch, Aisnalizc, 

if you can, that part a^ain split int<» a humlrcd parts. ..an almusl infinitesimal 
unit of ilimension. Yet. such an im oinprchcnsihlc 
dcfircc of aciuracy is altaincil as doily roii/inc in 
the chcckinfs of ^•c^tain pri'cision tools «*mploy«“<l 
by .\xclson tool makers .. .ainl so it he<-omes an 
easy matter for mechanics ami such an 
Organization to finish to exacting diinensioiis 
of aeeiiraiy the many fine operating parts of 
Axelson Airplane Kngines. You can e.xperl ami 
H'iil rc’ccirc greater ser> i<’€* ( roin Axi'lson Kngines. 

.Max x'C semi literature? 

AXELSON .nx\<'HINK Hi. 

AIrplonr Engitie Dirisioti 

l*.O.It«v:i:i7 . l'!ilil'«i-iiia 
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